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Abstract. Novel-View Human Action Synthesis aims to synthesize the
appearance of a dynamic scene from a virtual viewpoint, given a video
from a real viewpoint. Our approach uses a novel 3D reasoning to syn-
thesize the target viewpoint. We first estimate the 3D mesh of the target
object, a human actor, and transfer the rough textures from the 2D im-
ages to the mesh. This transfer may generate sparse textures on the mesh
due to frame resolution or occlusions. To solve this problem, we produce a
semi-dense textured mesh by propagating the transferred textures both
locally, within local geodesic neighborhoods, and globally, across sym-
metric semantic parts. Next, we introduce a context-based generator to
learn how to correct and complete the residual appearance information.
This allows the network to independently focus of learning the foreground
and background synthesis tasks. We validate the proposed solution on
the public NTU RGB+D dataset. The code and resources are available
at https://mlakhal.github.io/novel-view_action_synthesis/.
1 Introduction
Novel-view human action synthesis is the problem of reproducing a [DYNAMIC]
scene where a person is performing an action from a new virtual viewpoint [21].
The accurate synthesis of one or more novel viewpoints of an action is attractive
for extended reality [5], action recognition [22] and free-viewpoint video [39]
applications.
Recent works [31,41,27,46] have shown the ability to synthesize high-quality
images, mainly due to their assumptions on the input data. SiCloPe [31] takes a
frontal input image and uses canonical views to reconstruct the 3D mesh through
supervision. However, we argue that using a ground-truth mesh from real images
is not a realistic assumption. Similarly, PIFu [41] predicts a dense 3D occupancy
field using multiple input views. This method expects high-resolution ground-
truth mesh and a neutral background which hinder generalization to real-world
scenarios when backgrounds are cluttered. The method proposed in [52] creates
an animated version of an image containing a person in the center. An initial
mesh is first estimated and then corrected. However, the mesh construction part
is computationally costly and hinders the model to work in a reasonable time for
videos. Furthermore, the texture filling is based on heuristics or requires human
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intervention. If multiple real views of the same scene are available, the rendering
of an arbitrary virtual view can be successfully addressed [30]. However, when
working with videos with only a single view as input the problem becomes much
more challenging and largely unexplored. To the best of our knowledge, the only
previous work addressing it is VDNet [21].
Our approach consists of a two-stage pipeline. In the first stage we exploit
a novel 3D reasoning to produce a sparse initialization for the virtual view. In
the second stage we introduce a Geometric texture Transfer Network (GTNet),
a context-based generator that aims to correct and complete such initial guess
by learning the residual appearance information. For each frame captured from
the real view we estimate the 3D mesh of the human actor using [17]. In [17] the
parameters of the Skinned Multi-Person Linear (SMPL) model [28] are learned
to morph a canonical 3D model of the human body to fit the 2D projection of the
human actor pose and shape. Given such 3D model, we transfer the appearance
information from the 2D video to the 3D mesh. This results in a sparse texture
on the 3D mesh because of occlusions. We propose to compute the missing infor-
mation by exploiting the knowledge of the 3D model both at a local and global
level. Locally, missing values within a geodesic neighborhood are computed by
interpolating the input sparse texture. More globally, if a semantic part of the
3D model (e.g. an arm or a leg) is missing texture information but its symmetric
counterpart contains it, we propagate it under the assumption that symmet-
ric parts are likely to share the same texture. The 3D mesh texture obtained
in this way is then projected (rendered) on the novel view. The estimated 3D
model thus acts as a proxy to transfer appearance information from the input
(real) view to the target (virtual) view. The design of our approach is inspired
by pixel warping methods [34,53] that create realistic human images from ex-
isting frames (or views). Differently from VDNet [21], we exploit the geometric
properties of the input prior to facilitate the transfer to the target view. Unlike
motion-transfer methods (e.g. [43]), we learn the geometry and the appearance
of a novel (virtual) view.
The contributions of our work can be summarized as follows:
– A novel 2D-to-2D-through-3D texture transfer to enable 3D reasoning on
the foreground appearance.
– A context-based generator that refines the initial foreground estimation while
synthesizing the background. We show that we can the take advantage of the
information available from the 3D mesh in order to improve the synthesis
quality.
2 Related work
Methods for novel-view synthesis that focus on humans can be based on com-
puter graphics, learning, or combining 3D mesh representations and learning.
These methods are discussed in this section and we also highlight the impor-
tance of the modality used to synthesize the novel-view.
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Novel-View Synthesis. Graphics based methods [10,41,6] rely on the abun-
dance of ground-truth data to achieve high quality synthesis. For example [1,6,2]
use image or sequence of frames to learn the displacement of clothing on top of
the SMPL [28] model. Differently, [41,31] use high quality human mesh represen-
tation from Renderpeople dataset3. These representations enable the model to
achieve high qualitative results, however they fail to generalize in uncontrolled
setups and they need a few viewpoints to perform the synthesis.
Learning (or data-driven) approaches [21,22,29,58] use spatial cues about the
human subject to synthesize int the target view. A drawback of such approach is
the poor generalization to unseen views and the difficulty to handle occlusions.
A new direction of work considers expressive 3D model estimated directly
from raw images [57,26,24]. Liu et al. [26] enforce feature warping of the input
view in the network structure to synthesize the novel view. Our proposal falls
into the same category of these methods. However, we differ in the following. We
fully exploit the 3D mesh information and use the input-target view association
as guidance in the novel-view synthesis process. Second, we explicitly handle the
temporal consistency of the synthesized frames.
Video Synthesis. We categorise the methods solving this problem into two
classes: (i) unconstrained synthesis; (ii) constrained (modality) based synthesis.
The first category tries to learn the distribution of the data during training. The
video is therefore a sample from the learned distribution [40,47,49]. Since the
datasets available are most often a sparse representation of the distribution of
the true data, the generated videos generally are limited to few applications. The
constraint video synthesis [43,54,50] relies on a context information (i.e. image
sequence [43]) or spatial cues (i.e. keypoints [54,50]). Application includes action
imitation [43] and video prediction [23]. Recently, VDNet [21] proposed to solve
the task of novel view video synthesis. This problem carries the challenges of
both the novel view synthesis (i.e dealing with occlusion) and video synthesis
(i.e maintaining temporal consistency across frames). In contrast with VDNet,
we show that by estimating the texture we can approximate the target feature
with a simple mapping and therefore the network can focus on the background
synthesis.
Prior modalities. Deep learning based methods made progress on estimat-
ing accurate modalities from human priors. This includes human pose estima-
tion [37], human part segmentation [55], or human mesh recovery [17,7]. The
performance of a neural network-based generator for novel-view synthesis relies
heavily on the modalities derived from the prior used about the target view
(we only consider human priors). Early works rely on 2D keypoints of the hu-
man body joints [44,29,35,25,8,12,4,36]. The skeleton gives a good estimate of
the spatial location of the person on the target view. The network then has to
learn how to extract and transfer appearance information from the input view to
generate the target image. Another representation is segmentation maps [38,11].
DensePose [3] maps the pixels of an RGB image of human to a 3D surface and
3 https://renderpeople.com/
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Fig. 1: Given a video of a person interacting with the surrounding environments
recorded from a real view Ci, we aims at synthesizing how it would appear from
a virtual view Cj . In addition to the RGB stream, each view is represented with
a set of modalities (e.g. depth, skeleton)
is used in [11,32]. Li et al. [24] proposed to represent the pose as a rendered 3D
body mesh.
3 Method
3.1 Problem definition
Let C = {Ci}Vi=1 be a set of V static cameras placed at different positions in
a scene. Each view i ∈ {1, . . . , V } is represented as a sequence of RGB images
xit ∈ Rw×h×3 of width w and height h indexed by the timestep t = 1, . . . , T . The
sequence xi = {xit}Tt=1 is an instance of the scene captured from the input view
camera Ci. We associate with each view M different modalities pi = {pi1, . . . , piM}
e.g. depth and skeleton (see Fig. 1). Each modality has to at least spatially
localise the person in the scene (i.e., foreground). The modalities of the virtual
view are obtained by transforming pi using the information in both Ci and Cj .
The aim of novel-view video synthesis is to reconstruct the RGB sequence
xj of a scene from an input view to a target view with camera parameters Cj .
Given a parametric function Gi→j called generator we have: xj = Gi→j(xi, pj).
3.2 3D human body prior
Thanks to the rapid development on human mesh recovery [7,16,17,20,33], we
can obtain accurate 3D representations from images or videos. We model the
foreground using a 3D mesh assuming that the video stream contains only hu-
mans. We use the estimated 3D mesh as a proxy to transfer the appearance
information from the input view to the novel view. In this section, we show
that we can obtain more modalities of the target view by fully exploiting the
one-to-one correspondence between vertices of the 3D mesh (Fig. 2).
Foreground prior. We model the foreground (i.e. the target subject) using a
geometric approach that exploits one-to-one correspondences between the ver-
tices of the 3D meshes from the real and virtual views. As in [17], we model the
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dj
<latexit sha1_base64="+lxFUfMhkQTr/jeMbHu+kSRB0iM=">AAAB7Hic bVBNT8JAEJ3FL8Qv1KOXjWDiibRc9Ej04hETCyZQyXa7hZXtttndmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvSAXXxnG+UWltfWNzq7xd2dnd2z+oHh5 1dJIpyjyaiETdB0QzwSXzDDeC3aeKkTgQrBuMr2d+94kpzRN5ZyYp82MylDzilBgrefXw4bE+qNachjMHXiVuQWpQoD2ofvXDhGYxk4YKonXPdVLj50QZT gWbVvqZZimhYzJkPUsliZn28/mxU3xmlRBHibIlDZ6rvydyEms9iQPbGRMz0sveTPzP62UmuvRzLtPMMEkXi6JMYJPg2ec45IpRIyaWEKq4vRXTEVGEGptP xYbgLr+8SjrNhus03NtmrXVVxFGGEziFc3DhAlpwA23wgAKHZ3iFNyTRC3pHH4vWEipmjuEP0OcP+iWOHg==</latexit><latexit sha1_base64="+lxFUfMhkQTr/jeMbHu+kSRB0iM=">AAAB7Hic bVBNT8JAEJ3FL8Qv1KOXjWDiibRc9Ej04hETCyZQyXa7hZXtttndmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvSAXXxnG+UWltfWNzq7xd2dnd2z+oHh5 1dJIpyjyaiETdB0QzwSXzDDeC3aeKkTgQrBuMr2d+94kpzRN5ZyYp82MylDzilBgrefXw4bE+qNachjMHXiVuQWpQoD2ofvXDhGYxk4YKonXPdVLj50QZT gWbVvqZZimhYzJkPUsliZn28/mxU3xmlRBHibIlDZ6rvydyEms9iQPbGRMz0sveTPzP62UmuvRzLtPMMEkXi6JMYJPg2ec45IpRIyaWEKq4vRXTEVGEGptP xYbgLr+8SjrNhus03NtmrXVVxFGGEziFc3DhAlpwA23wgAKHZ3iFNyTRC3pHH4vWEipmjuEP0OcP+iWOHg==</latexit><latexit sha1_base64="+lxFUfMhkQTr/jeMbHu+kSRB0iM=">AAAB7Hic bVBNT8JAEJ3FL8Qv1KOXjWDiibRc9Ej04hETCyZQyXa7hZXtttndmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvSAXXxnG+UWltfWNzq7xd2dnd2z+oHh5 1dJIpyjyaiETdB0QzwSXzDDeC3aeKkTgQrBuMr2d+94kpzRN5ZyYp82MylDzilBgrefXw4bE+qNachjMHXiVuQWpQoD2ofvXDhGYxk4YKonXPdVLj50QZT gWbVvqZZimhYzJkPUsliZn28/mxU3xmlRBHibIlDZ6rvydyEms9iQPbGRMz0sveTPzP62UmuvRzLtPMMEkXi6JMYJPg2ec45IpRIyaWEKq4vRXTEVGEGptP xYbgLr+8SjrNhus03NtmrXVVxFGGEziFc3DhAlpwA23wgAKHZ3iFNyTRC3pHH4vWEipmjuEP0OcP+iWOHg==</latexit><latexit sha1_base64="+lxFUfMhkQTr/jeMbHu+kSRB0iM=">AAAB7Hic bVBNT8JAEJ3FL8Qv1KOXjWDiibRc9Ej04hETCyZQyXa7hZXtttndmpCG3+DFg8Z49Qd589+4QA8KvmSSl/dmMjMvSAXXxnG+UWltfWNzq7xd2dnd2z+oHh5 1dJIpyjyaiETdB0QzwSXzDDeC3aeKkTgQrBuMr2d+94kpzRN5ZyYp82MylDzilBgrefXw4bE+qNachjMHXiVuQWpQoD2ofvXDhGYxk4YKonXPdVLj50QZT gWbVvqZZimhYzJkPUsliZn28/mxU3xmlRBHibIlDZ6rvydyEms9iQPbGRMz0sveTPzP62UmuvRzLtPMMEkXi6JMYJPg2ec45IpRIyaWEKq4vRXTEVGEGptP xYbgLr+8SjrNhus03NtmrXVVxFGGEziFc3DhAlpwA23wgAKHZ3iFNyTRC3pHH4vWEipmjuEP0OcP+iWOHg==</latexit>
xi
<latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7Hic bVA9TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+O mjlPF0GexiFU7pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmc FrsphoTysZ0iB1LJY1QB9n82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUb grf88ipp1qqeW/XuauX6dR5HAU7hDC7Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7Hic bVA9TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+O mjlPF0GexiFU7pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmc FrsphoTysZ0iB1LJY1QB9n82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUb grf88ipp1qqeW/XuauX6dR5HAU7hDC7Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7Hic bVA9TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+O mjlPF0GexiFU7pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmc FrsphoTysZ0iB1LJY1QB9n82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUb grf88ipp1qqeW/XuauX6dR5HAU7hDC7Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7Hic bVA9TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+O mjlPF0GexiFU7pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmc FrsphoTysZ0iB1LJY1QB9n82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUb grf88ipp1qqeW/XuauX6dR5HAU7hDC7Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit>
xj
<latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc=">AAAB7Hic bVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1vp7C2vrG5Vdwu7ezu7R+UD49 aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc+dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDC KfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxK NgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc=">AAAB7Hic bVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1vp7C2vrG5Vdwu7ezu7R+UD49 aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc+dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDC KfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxK NgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc=">AAAB7Hic bVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1vp7C2vrG5Vdwu7ezu7R+UD49 aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc+dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDC KfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxK NgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc=">AAAB7Hic bVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1vp7C2vrG5Vdwu7ezu7R+UD49 aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc+dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDC KfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxK NgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit>
Mj2D
<latexit sha1_base64="ivQNoM/nS/sUzneKLHMYCENmnIQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzE2wFVyXpRpdFXbgRKtgHtDFMppN27GQSZiZCDcF fceNCEbf+hzv/xknbhbYeGDiccy/3zPFjRqWy7W+jsLS8srpWXC9tbG5t75i7ey0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6OL3G8/ECFpxG/VOCZuiAacBhQjpSXPPKj0QqSGGLH0Oru799LaZVbxzLJdtSewFokzI2WYoeGZX71+hJOQcIUZkrLr2LFyUyQUxYxkpV4iSYzwCA1IV1OOQiLddJI+s4610reCSOjHl TVRf2+kKJRyHPp6Mo8q571c/M/rJio4c1PK40QRjqeHgoRZKrLyKqw+FQQrNtYEYUF1VgsPkUBY6cJKugRn/suLpFWrOnbVuamV6+ezOopwCEdwAg6cQh2uoAFNwPAIz/AKb8aT8WK8Gx/T0YIx29mHPzA+fwDPfJTJ</latexit><latexit sha1_base64="ivQNoM/nS/sUzneKLHMYCENmnIQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzE2wFVyXpRpdFXbgRKtgHtDFMppN27GQSZiZCDcF fceNCEbf+hzv/xknbhbYeGDiccy/3zPFjRqWy7W+jsLS8srpWXC9tbG5t75i7ey0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6OL3G8/ECFpxG/VOCZuiAacBhQjpSXPPKj0QqSGGLH0Oru799LaZVbxzLJdtSewFokzI2WYoeGZX71+hJOQcIUZkrLr2LFyUyQUxYxkpV4iSYzwCA1IV1OOQiLddJI+s4610reCSOjHl TVRf2+kKJRyHPp6Mo8q571c/M/rJio4c1PK40QRjqeHgoRZKrLyKqw+FQQrNtYEYUF1VgsPkUBY6cJKugRn/suLpFWrOnbVuamV6+ezOopwCEdwAg6cQh2uoAFNwPAIz/AKb8aT8WK8Gx/T0YIx29mHPzA+fwDPfJTJ</latexit><latexit sha1_base64="ivQNoM/nS/sUzneKLHMYCENmnIQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzE2wFVyXpRpdFXbgRKtgHtDFMppN27GQSZiZCDcF fceNCEbf+hzv/xknbhbYeGDiccy/3zPFjRqWy7W+jsLS8srpWXC9tbG5t75i7ey0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6OL3G8/ECFpxG/VOCZuiAacBhQjpSXPPKj0QqSGGLH0Oru799LaZVbxzLJdtSewFokzI2WYoeGZX71+hJOQcIUZkrLr2LFyUyQUxYxkpV4iSYzwCA1IV1OOQiLddJI+s4610reCSOjHl TVRf2+kKJRyHPp6Mo8q571c/M/rJio4c1PK40QRjqeHgoRZKrLyKqw+FQQrNtYEYUF1VgsPkUBY6cJKugRn/suLpFWrOnbVuamV6+ezOopwCEdwAg6cQh2uoAFNwPAIz/AKb8aT8WK8Gx/T0YIx29mHPzA+fwDPfJTJ</latexit><latexit sha1_base64="ivQNoM/nS/sUzneKLHMYCENmnIQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzE2wFVyXpRpdFXbgRKtgHtDFMppN27GQSZiZCDcF fceNCEbf+hzv/xknbhbYeGDiccy/3zPFjRqWy7W+jsLS8srpWXC9tbG5t75i7ey0ZJQKTJo5YJDo+koRRTpqKKkY6sSAo9Blp+6OL3G8/ECFpxG/VOCZuiAacBhQjpSXPPKj0QqSGGLH0Oru799LaZVbxzLJdtSewFokzI2WYoeGZX71+hJOQcIUZkrLr2LFyUyQUxYxkpV4iSYzwCA1IV1OOQiLddJI+s4610reCSOjHl TVRf2+kKJRyHPp6Mo8q571c/M/rJio4c1PK40QRjqeHgoRZKrLyKqw+FQQrNtYEYUF1VgsPkUBY6cJKugRn/suLpFWrOnbVuamV6+ezOopwCEdwAg6cQh2uoAFNwPAIz/AKb8aT8WK8Gx/T0YIx29mHPzA+fwDPfJTJ</latexit>
T si!j
<latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAACAnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPw KCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ulrfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bNmgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9 IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtdMeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAACAnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPw KCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ulrfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bNmgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9 IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtdMeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAACAnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPw KCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ulrfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bNmgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9 IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtdMeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAACAnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPw KCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ulrfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bNmgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9 IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtdMeY7R/AHxucPnbmW5w==</latexit>
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Fig. 2: Example of target view modalities obtained with the 3D human body
prior extracted from NTU-RGB+D dataset [42]: (a) input view image; (b) target
view image; (c) target view depth; (d) rendered mesh on the target view; (e)
segmentation map; (f) foreground motion; (g) texture transfer.
human shape using the SMPL model [28], which is formulated as a parametric
function M(β,θ) : R|β|×|θ| → RNv×3 that takes in as input the shape parame-
ters β ∈ R10 and pose parameters θ ∈ RK×3 (where K = 23 being the number
of the body joints) and produces as output the mesh vertices V. A set of three
connected vertices defines a face on the 3D mesh. The SMPL model is composed
of Nf = 13776 faces that are uniquely identified by a face map F ∈ NNf×3. The
meshM is defined by (V,F). Given the camera Ci ∈ C and a projection function
Π (e.g. a renderer [18]) we extract the following:
F i,Mi2D = Π(M, Ci), (1)
where F i ∈ Rw×h is a data structure of the projected faces of F onto the image
plane of the camera Ci. Mi2D is the 2D rendered mesh M (Fig 2(d)).
Human part segmentation. Let us decompose the human body representa-
tion into B semantic parts (e.g. head and arms). Since for the SMPL the map F
has a fix set of faces, we cluster it into semantic parts4 such that: F = {Fb}Bb=1.
Therefore, each face f ∈ F i can belong to any of the B classes or to the back-
ground.
Foreground motion. We exploit the data structure {F it }Tt=1 to extract the
foreground motion information. Specifically, because mesh vertices are uniquely
identified over time, we can compute a displacement 3D vector between them
every t and t − 1. This 3D vector can be projected on the image to obtain the
foreground motion flow. As in [23] we use a backward motion flow to warp the
frame for each time step to help the foreground synthesis. Given a face f ∈ F it+1
(resp. F it ) at pixel location (ux, uy) (resp. (u
′
x, u
′
y)), let Oit+1→t be the motion
vector at (ux, uy), which is computed as (ux − u′x, uy − u
′
y).
Texture transfer. The structure F it ∈ Rw×h is the projection of the 3D human
mesh of the person in xit at time step t onto the image plane of camera Ci. A
key observation to make is that we can exploit the association between F it and
xit in order to estimate a rough foreground on the image plane of the camera
Cj . The proposed Symmetric Texture Transfer extends this idea to improve
the target foreground appearance through three steps (Fig. 3). The first step
4 In practice, we manually annotate each of the Nf face into a unique body-part label.
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(a) (b) (c)
Fig. 3: Concepts used in the proposed texture transfer procedure. (a) template
3D mesh to compute the distances from; (b) for every visible face index we
accumulate its RGB pixel value over time; (c) we transfer the closest visible face
with respect to a distance measure (e.g. Euclidean).
consists of tracking each visible face in F it over time. If a face f ∈ F it is at
position (ux, uy) we copy the pixel value of x
i
t. The face-pixel association is then
stored in a hashmap where the keys are the face number and the values are
the pixels. If at time t + k the face f is detected we add it and at time step
T we keep the median of the detected pixels. The second step transfers pixels
from the hashmap to an image indexed by F j . Specifically, given a face f ∈ F ,
we rank the neighboring faces as a function of the distance dist : F × F → R
defined on the surface manifold of a template mesh. Because the Euclidean
distance is not a suitable metric to measure distances of vertices on a deformable
surface, we use the geodesic distance [45] that is invariant to intrinsic deformation
of the mesh. To highlight this, in Fig. 4 we show the map F computed with
different body poses. We can observe that with the Geodesic distance we obtain
semantically plausible transfer. The Geodesic distance encourages pixel transfer
within neighboring body regions. The computation of the geodesic distances
produces the matrix F ∈ RM×M , where the element in the uth row and and
vth column is Fuv = {dist(f, f ′)|f, f ′ ∈ F}. Using F we transfer the texture of
the n-nearest neighbor face to the image. The final step uses symmetry between
body part in order to transfer occluded pixels (see Alg. 1).
We use a template gender neutral 3D mesh with a canonical pose to com-
pute the pairwise distance map F ∈ RNf×Nf (see Fig. 3(a)). The reason is that
for Euclidean distance it is computationally not possible to compute it for each
frame of the dataset. Furthermore, Geodesic distance is much more computa-
tionally expensive to compute than Euclidean one. The texture transfer T si→j
approximates the foreground of the novel-view and is not used as a final predic-
tion. Therefore, when refining the results using the proposed GTNet we get back
the gender identify (e.g. hairs for women) with additional details (see Fig. 10
first row).
3.3 Geometric texture Transfer Network (GTNet)
The burden over the network to synthesize the novel view can be mitigated if we
exploit the 3D mesh. The texture-transfer T si→j provides a good estimate of the
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foreground of target view xj . Therefore we consider that T si→j is an informative
input to the network and we only need to learn the residual to correct elements
like mis-transferred textures or lighting. Since the texture T si→j is a good ap-
proximation of the foreground, we chose a context-based network structure.
Architecture. GTNet jointly learns to synthesize the foreground and back-
ground (see Fig 5). The network takes the input view video xi (resp. depth
modality dj) and encodes it with feature mapping Eθx (resp. Eθd). These fea-
tures constitute the background information. Similarly, we encode the texture
transfer T si→j (resp. segmentation map Ss) to represent the foreground infor-
mation in the latent space. Now to approximate the target feature j using the
operator Ψi→j we rely on a 3D Convolutional Neural Network layer, this will
enforce the temporal consistency on the bottleneck layer. We therefore have the
following:
ˆj ≈ Ψi→j(⊕k∈IEθk(k)); I = {xi, dj ,Sj , T si→j}, (2)
where ⊕ is the concatenation operation. As motivated earlier, we separate the
synthesis of the foreground and the background using dedicated decoders Eθf and
Eθb , respectively. The synthesized foreground (resp. background) is obtained as:
xˆjf = Dθf (ˆj) (resp. xˆjb = Dθb(ˆj)). The synthesized video xˆj is therefore:
xˆj = xˆjf mj + xˆjb  (1−mj), (3)
where  is the Hadamard product and mj is the foreground mask obtained by
the binarization of F j .
In order to enforce explicit temporal modeling, we propose to use the fore-
ground motion from the mesh displacement vectors in the synthesized frame to
1
0
1
0
1
0
Fig. 4: Illustration of distance between a face in the mesh (black dot) with the rest
of the faces. (top row): Geodesic distances; (bottom row): Euclidean distances.
White represents small distance while red means large distance.
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Algorithm 1 Symmetric texture transfer
Inputs: n < Nf nearest neighbor value; input-view x
i = {xit ∈ Rw×h×3}Tt=1; time
step t; face map F vt ∈ Rw×h of view v ∈ {i, j}; F ∈ RNf×Nf pairwise face distances;
face to label dictionary; sym parts hashmap of symmetric body parts.
Output: Rough texture of the target view T si→j
function step I
Fdict ← {}
for t ∈ {1, . . . , T} do
for Fid, (ux, uy) ∈ F it do
Fdict[Fid].append(x
i
t[ux, uy ])
end for
end for
for Fid ∈ Fdict.keys() do
Fdict[Fid]← median{Fdict[Fid]}
end for
end function
function step III
T si→j , d pix, Oxy ← step II()
for (ux, uy) ∈ Oxy do
label← face to label[F it [ux, uy ]]
if label 6∈ d pix.keys() then
label← sym parts[label]
if label 6∈ d pix.keys() then
T si→j [ux, uy ]← [#,#,#]
end if
end if
vq ← [ux, uy ]
vpix, vxy ← d pix[label]
dL ← L2(vq, vxy)
T si→j [ux, uy ]← vpix[argmin(dL)]
end for
end function
function step II
Ti→j ← 0w×h×3
Fdict ← step I(xi;F i)
d pix← {} . label to pixel
Oxy ← []
for Fid, (ux, uy) ∈ F jt do
if Fid ∈ Fdict.keys() then
Ti→j [ux, uy ]← Fdict[Fid]
label← face to label[Fid]
Fn ← [Fdict[Fid]; (ux, uy)]
d pix[label]← d pix[label] ∪ Fn
else
occluded← True
for l ∈ {1, . . . , n} do
Fl ← F[lFid ][l]
if Fl ∈ Fdict.keys() then
Ti→j [ux, uy ]← Fdict[Fl]
occluded← False
label← face to label[Fl]
Fn ← [Fdict[Fl]; (ux, uy)]
d pix[label]← d pix[label] ∪ Fn
end if
end for
if occluded then
Oxy ← Oxy ∪ (ux, uy)
end if
end if
end for
end function
add motion information. The frame synthesis of view j at time step t is defined
as:
xˆjf,t =
{
xˆjf,t if t = 1
x˜jf,t + ζ.W(xˆjf,t−1, Ojt+1→t) if t ∈ [2..T ],
(4)
where W is a residual warping function, xˆjf,t (resp. Ojt+1→t) is the foreground
prediction (resp. foreground motion) of the view j. x˜jf,t is the initial synthesized
frame of the generator and ζ is a controlling factor defined empirically (Tab. 3).
We force the model to focus on the residue with respect to the previous time step
t− 1. Note that when training a generator, W(xˆjf,t−1, Ojt+1→t) is computed by a
forward pass (and freezing the weights). Thus when applying the reconstruction
pixel-wise loss, the network would only learn the residual over x˜jf,t.
Training losses. We employ a Huber loss [14] to penalize the video synthesis
produced by the generator instead of the traditional L1 used in the literature.
Differently from the L2, the Huber loss is robust to outliers and, differently
from the L1 loss, the Huber loss considers the directions of the error magnitude.
The reconstruction loss Lr between the generated videos (both foreground and
background branch) xˆj and the ground-truth xj at t is
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W
<latexit sha1_base64="HUHbjjE8IEJtZIDxSsWE6Fq6fVI=">AAAB9HicbVA9TwJBFHyHX4hfqKXNRjCxInc0WhJtLDERMIELebfswYa9vXN3j4Rc+B02Fhpj64+x89+4BxQKTrLJZOa9vNkJE sG1cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VZS0ai1g9BqiZ4JK1DDeCPSaKYRQI1gnGt7nfmTCleSwfzDRhfoRDyUNO0VjJr/YiNCOKIuvMqv1yxa25c5B14i1JBZZo9stfvUFM04hJQwVq3fXcxPgZKsOpYLNSL9UsQTrGIetaKjFi2s/moWfkwioDEsbKPmnIXP29kWGk9TQK7GSeUa96ufif101NeO1nXCapYZIuDoWpICYmeQNkwBWjRkwtQaq4zUroCBVSY3sq2RK81S+vk3a95rk1775eadws6y jCGZzDJXhwBQ24gya0gMITPMMrvDkT58V5dz4WowVnuXMKf+B8/gBOcpHH</latexit><latexit sha1_base64="HUHbjjE8IEJtZIDxSsWE6Fq6fVI=">AAAB9HicbVA9TwJBFHyHX4hfqKXNRjCxInc0WhJtLDERMIELebfswYa9vXN3j4Rc+B02Fhpj64+x89+4BxQKTrLJZOa9vNkJE sG1cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VZS0ai1g9BqiZ4JK1DDeCPSaKYRQI1gnGt7nfmTCleSwfzDRhfoRDyUNO0VjJr/YiNCOKIuvMqv1yxa25c5B14i1JBZZo9stfvUFM04hJQwVq3fXcxPgZKsOpYLNSL9UsQTrGIetaKjFi2s/moWfkwioDEsbKPmnIXP29kWGk9TQK7GSeUa96ufif101NeO1nXCapYZIuDoWpICYmeQNkwBWjRkwtQaq4zUroCBVSY3sq2RK81S+vk3a95rk1775eadws6y jCGZzDJXhwBQ24gya0gMITPMMrvDkT58V5dz4WowVnuXMKf+B8/gBOcpHH</latexit><latexit sha1_base64="HUHbjjE8IEJtZIDxSsWE6Fq6fVI=">AAAB9HicbVA9TwJBFHyHX4hfqKXNRjCxInc0WhJtLDERMIELebfswYa9vXN3j4Rc+B02Fhpj64+x89+4BxQKTrLJZOa9vNkJE sG1cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VZS0ai1g9BqiZ4JK1DDeCPSaKYRQI1gnGt7nfmTCleSwfzDRhfoRDyUNO0VjJr/YiNCOKIuvMqv1yxa25c5B14i1JBZZo9stfvUFM04hJQwVq3fXcxPgZKsOpYLNSL9UsQTrGIetaKjFi2s/moWfkwioDEsbKPmnIXP29kWGk9TQK7GSeUa96ufif101NeO1nXCapYZIuDoWpICYmeQNkwBWjRkwtQaq4zUroCBVSY3sq2RK81S+vk3a95rk1775eadws6y jCGZzDJXhwBQ24gya0gMITPMMrvDkT58V5dz4WowVnuXMKf+B8/gBOcpHH</latexit><latexit sha1_base64="HUHbjjE8IEJtZIDxSsWE6Fq6fVI=">AAAB9HicbVA9TwJBFHyHX4hfqKXNRjCxInc0WhJtLDERMIELebfswYa9vXN3j4Rc+B02Fhpj64+x89+4BxQKTrLJZOa9vNkJE sG1cd1vp7CxubW9U9wt7e0fHB6Vj0/aOk4VZS0ai1g9BqiZ4JK1DDeCPSaKYRQI1gnGt7nfmTCleSwfzDRhfoRDyUNO0VjJr/YiNCOKIuvMqv1yxa25c5B14i1JBZZo9stfvUFM04hJQwVq3fXcxPgZKsOpYLNSL9UsQTrGIetaKjFi2s/moWfkwioDEsbKPmnIXP29kWGk9TQK7GSeUa96ufif101NeO1nXCapYZIuDoWpICYmeQNkwBWjRkwtQaq4zUroCBVSY3sq2RK81S+vk3a95rk1775eadws6y jCGZzDJXhwBQ24gya0gMITPMMrvDkT58V5dz4WowVnuXMKf+B8/gBOcpHH</latexit>
 i!j
<latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+Xic bVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/S sq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzV wnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbk VkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+Xic bVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/S sq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzV wnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbk VkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+Xic bVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/S sq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzV wnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbk VkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+Xic bVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/S sq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzV wnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbk VkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit>
3D-Conv(3)
<latexit sha1_base64="a0MGW7CglWQ25LxhKq9QyEkN/7o=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0g gmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKytb2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQU s986TQBfoIAEnl9rIWivG0WLko9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNc vC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0ZjwZL8a78bFozRjpzDH6A+PzB38blII=</latexit><latexit sha1_base64="a0MGW7CglWQ25LxhKq9QyEkN/7o=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0g gmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKytb2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQU s986TQBfoIAEnl9rIWivG0WLko9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNc vC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0ZjwZL8a78bFozRjpzDH6A+PzB38blII=</latexit><latexit sha1_base64="a0MGW7CglWQ25LxhKq9QyEkN/7o=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0g gmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKytb2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQU s986TQBfoIAEnl9rIWivG0WLko9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNc vC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0ZjwZL8a78bFozRjpzDH6A+PzB38blII=</latexit><latexit sha1_base64="a0MGW7CglWQ25LxhKq9QyEkN/7o=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0g gmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKytb2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQU s986TQBfoIAEnl9rIWivG0WLko9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNc vC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0ZjwZL8a78bFozRjpzDH6A+PzB38blII=</latexit>
E✓S
<latexit sha1_base64="T8vIEbHQOX3Nt1Qhu/pK4mrwFfQ=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWVF+4A2hMl00g6dTMLMjVBCfsCNv+LGhSJu3bvzb5y0EbT1wDCHc+7l3nv8mDMFtv1llFZW19Y3yp uVre2d3T1z/6CjokQS2iYRj2TPx4pyJmgbGHDaiyXFoc9p159c5n73nkrFInEH05i6IR4JFjCCQUueWasNQgxjgnl6lXnpAMYUsP5/xNssy2qeWbX r9gzWMnEKUkUFWp75ORhGJAmpAMKxUn3HjsFNsQRGOM0qg0TRGJMJHtG+pgKHVLnp7JrMOtHK0AoiqZ8Aa6b+7khxqNQ09HVlvqVa9HLxP6+fQHDu pkzECVBB5oOChFsQWXk01pBJSoBPNcFEMr2rRcZYYgI6wIoOwVk8eZl0GnXHrjs3jWrzooijjI7QMTpFDjpDTXSNWqiNCHpAT+gFvRqPxrPxZrzPS 0tG0XOI/sD4+AZ2OZxt</latexit><latexit sha1_base64="T8vIEbHQOX3Nt1Qhu/pK4mrwFfQ=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWVF+4A2hMl00g6dTMLMjVBCfsCNv+LGhSJu3bvzb5y0EbT1wDCHc+7l3nv8mDMFtv1llFZW19Y3yp uVre2d3T1z/6CjokQS2iYRj2TPx4pyJmgbGHDaiyXFoc9p159c5n73nkrFInEH05i6IR4JFjCCQUueWasNQgxjgnl6lXnpAMYUsP5/xNssy2qeWbX r9gzWMnEKUkUFWp75ORhGJAmpAMKxUn3HjsFNsQRGOM0qg0TRGJMJHtG+pgKHVLnp7JrMOtHK0AoiqZ8Aa6b+7khxqNQ09HVlvqVa9HLxP6+fQHDu pkzECVBB5oOChFsQWXk01pBJSoBPNcFEMr2rRcZYYgI6wIoOwVk8eZl0GnXHrjs3jWrzooijjI7QMTpFDjpDTXSNWqiNCHpAT+gFvRqPxrPxZrzPS 0tG0XOI/sD4+AZ2OZxt</latexit><latexit sha1_base64="T8vIEbHQOX3Nt1Qhu/pK4mrwFfQ=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWVF+4A2hMl00g6dTMLMjVBCfsCNv+LGhSJu3bvzb5y0EbT1wDCHc+7l3nv8mDMFtv1llFZW19Y3yp uVre2d3T1z/6CjokQS2iYRj2TPx4pyJmgbGHDaiyXFoc9p159c5n73nkrFInEH05i6IR4JFjCCQUueWasNQgxjgnl6lXnpAMYUsP5/xNssy2qeWbX r9gzWMnEKUkUFWp75ORhGJAmpAMKxUn3HjsFNsQRGOM0qg0TRGJMJHtG+pgKHVLnp7JrMOtHK0AoiqZ8Aa6b+7khxqNQ09HVlvqVa9HLxP6+fQHDu pkzECVBB5oOChFsQWXk01pBJSoBPNcFEMr2rRcZYYgI6wIoOwVk8eZl0GnXHrjs3jWrzooijjI7QMTpFDjpDTXSNWqiNCHpAT+gFvRqPxrPxZrzPS 0tG0XOI/sD4+AZ2OZxt</latexit><latexit sha1_base64="T8vIEbHQOX3Nt1Qhu/pK4mrwFfQ=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWVF+4A2hMl00g6dTMLMjVBCfsCNv+LGhSJu3bvzb5y0EbT1wDCHc+7l3nv8mDMFtv1llFZW19Y3yp uVre2d3T1z/6CjokQS2iYRj2TPx4pyJmgbGHDaiyXFoc9p159c5n73nkrFInEH05i6IR4JFjCCQUueWasNQgxjgnl6lXnpAMYUsP5/xNssy2qeWbX r9gzWMnEKUkUFWp75ORhGJAmpAMKxUn3HjsFNsQRGOM0qg0TRGJMJHtG+pgKHVLnp7JrMOtHK0AoiqZ8Aa6b+7khxqNQ09HVlvqVa9HLxP6+fQHDu pkzECVBB5oOChFsQWXk01pBJSoBPNcFEMr2rRcZYYgI6wIoOwVk8eZl0GnXHrjs3jWrzooijjI7QMTpFDjpDTXSNWqiNCHpAT+gFvRqPxrPxZrzPS 0tG0XOI/sD4+AZ2OZxt</latexit>
E✓x
<latexit sha1_base64="9CFxFgxFRo136JwY+kErqRnUAHY=">AAACA 3icbVBNS8NAEN3Ur1q/ot70EmwFTyXpRY9FETxWsB/QhrDZbtqlm03YnYglBLz4V7x4UMSrf8Kb/8ZNm4O2Phh4vDfDzDw/5kyBbX8bpZXVtfWN8m Zla3tnd8/cP+ioKJGEtknEI9nzsaKcCdoGBpz2Yklx6HPa9SdXud+9p1KxSNzBNKZuiEeCBYxg0JJnHtUGIYYxwTy9zrx0AGMK2EsfsqzmmVW7bs9 gLROnIFVUoOWZX4NhRJKQCiAcK9V37BjcFEtghNOsMkgUjTGZ4BHtaypwSJWbzn7IrFOtDK0gkroEWDP190SKQ6Wmoa8784PVopeL/3n9BIILN2Ui ToAKMl8UJNyCyMoDsYZMUgJ8qgkmkulbLTLGEhPQsVV0CM7iy8uk06g7dt25bVSbl0UcZXSMTtAZctA5aqIb1EJtRNAjekav6M14Ml6Md+Nj3loyi plD9AfG5w9qI5gA</latexit><latexit sha1_base64="9CFxFgxFRo136JwY+kErqRnUAHY=">AAACA 3icbVBNS8NAEN3Ur1q/ot70EmwFTyXpRY9FETxWsB/QhrDZbtqlm03YnYglBLz4V7x4UMSrf8Kb/8ZNm4O2Phh4vDfDzDw/5kyBbX8bpZXVtfWN8m Zla3tnd8/cP+ioKJGEtknEI9nzsaKcCdoGBpz2Yklx6HPa9SdXud+9p1KxSNzBNKZuiEeCBYxg0JJnHtUGIYYxwTy9zrx0AGMK2EsfsqzmmVW7bs9 gLROnIFVUoOWZX4NhRJKQCiAcK9V37BjcFEtghNOsMkgUjTGZ4BHtaypwSJWbzn7IrFOtDK0gkroEWDP190SKQ6Wmoa8784PVopeL/3n9BIILN2Ui ToAKMl8UJNyCyMoDsYZMUgJ8qgkmkulbLTLGEhPQsVV0CM7iy8uk06g7dt25bVSbl0UcZXSMTtAZctA5aqIb1EJtRNAjekav6M14Ml6Md+Nj3loyi plD9AfG5w9qI5gA</latexit><latexit sha1_base64="9CFxFgxFRo136JwY+kErqRnUAHY=">AAACA 3icbVBNS8NAEN3Ur1q/ot70EmwFTyXpRY9FETxWsB/QhrDZbtqlm03YnYglBLz4V7x4UMSrf8Kb/8ZNm4O2Phh4vDfDzDw/5kyBbX8bpZXVtfWN8m Zla3tnd8/cP+ioKJGEtknEI9nzsaKcCdoGBpz2Yklx6HPa9SdXud+9p1KxSNzBNKZuiEeCBYxg0JJnHtUGIYYxwTy9zrx0AGMK2EsfsqzmmVW7bs9 gLROnIFVUoOWZX4NhRJKQCiAcK9V37BjcFEtghNOsMkgUjTGZ4BHtaypwSJWbzn7IrFOtDK0gkroEWDP190SKQ6Wmoa8784PVopeL/3n9BIILN2Ui ToAKMl8UJNyCyMoDsYZMUgJ8qgkmkulbLTLGEhPQsVV0CM7iy8uk06g7dt25bVSbl0UcZXSMTtAZctA5aqIb1EJtRNAjekav6M14Ml6Md+Nj3loyi plD9AfG5w9qI5gA</latexit><latexit sha1_base64="9CFxFgxFRo136JwY+kErqRnUAHY=">AAACA 3icbVBNS8NAEN3Ur1q/ot70EmwFTyXpRY9FETxWsB/QhrDZbtqlm03YnYglBLz4V7x4UMSrf8Kb/8ZNm4O2Phh4vDfDzDw/5kyBbX8bpZXVtfWN8m Zla3tnd8/cP+ioKJGEtknEI9nzsaKcCdoGBpz2Yklx6HPa9SdXud+9p1KxSNzBNKZuiEeCBYxg0JJnHtUGIYYxwTy9zrx0AGMK2EsfsqzmmVW7bs9 gLROnIFVUoOWZX4NhRJKQCiAcK9V37BjcFEtghNOsMkgUjTGZ4BHtaypwSJWbzn7IrFOtDK0gkroEWDP190SKQ6Wmoa8784PVopeL/3n9BIILN2Ui ToAKMl8UJNyCyMoDsYZMUgJ8qgkmkulbLTLGEhPQsVV0CM7iy8uk06g7dt25bVSbl0UcZXSMTtAZctA5aqIb1EJtRNAjekav6M14Ml6Md+Nj3loyi plD9AfG5w9qI5gA</latexit>
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<latexit sha1_base64="xhRDReir/liLhPPXX8tD4SI734Y=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWWFvqANYTKdtEMnkzBzI5SQH3Djr7hxoYhb9+78GydtBG09MMzhnHu59x4/5kyBbX8ZpbX1jc2t8n ZlZ3dv/8A8POqqKJGEdkjEI9n3saKcCdoBBpz2Y0lx6HPa86fXud+7p1KxSLRhFlM3xGPBAkYwaMkza7VhiGFCME9vMi8dwoQC1v+P2M6yrOaZVbt uz2GtEqcgVVSg5Zmfw1FEkpAKIBwrNXDsGNwUS2CE06wyTBSNMZniMR1oKnBIlZvOr8msM62MrCCS+gmw5urvjhSHSs1CX1fmW6plLxf/8wYJBJdu ykScABVkMShIuAWRlUdjjZikBPhME0wk07taZIIlJqADrOgQnOWTV0m3UXfsunPXqDavijjK6ASdonPkoAvURLeohTqIoAf0hF7Qq/FoPBtvxvuit GQUPcfoD4yPb3fBnG4=</latexit><latexit sha1_base64="xhRDReir/liLhPPXX8tD4SI734Y=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWWFvqANYTKdtEMnkzBzI5SQH3Djr7hxoYhb9+78GydtBG09MMzhnHu59x4/5kyBbX8ZpbX1jc2t8n ZlZ3dv/8A8POqqKJGEdkjEI9n3saKcCdoBBpz2Y0lx6HPa86fXud+7p1KxSLRhFlM3xGPBAkYwaMkza7VhiGFCME9vMi8dwoQC1v+P2M6yrOaZVbt uz2GtEqcgVVSg5Zmfw1FEkpAKIBwrNXDsGNwUS2CE06wyTBSNMZniMR1oKnBIlZvOr8msM62MrCCS+gmw5urvjhSHSs1CX1fmW6plLxf/8wYJBJdu ykScABVkMShIuAWRlUdjjZikBPhME0wk07taZIIlJqADrOgQnOWTV0m3UXfsunPXqDavijjK6ASdonPkoAvURLeohTqIoAf0hF7Qq/FoPBtvxvuit GQUPcfoD4yPb3fBnG4=</latexit><latexit sha1_base64="xhRDReir/liLhPPXX8tD4SI734Y=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWWFvqANYTKdtEMnkzBzI5SQH3Djr7hxoYhb9+78GydtBG09MMzhnHu59x4/5kyBbX8ZpbX1jc2t8n ZlZ3dv/8A8POqqKJGEdkjEI9n3saKcCdoBBpz2Y0lx6HPa86fXud+7p1KxSLRhFlM3xGPBAkYwaMkza7VhiGFCME9vMi8dwoQC1v+P2M6yrOaZVbt uz2GtEqcgVVSg5Zmfw1FEkpAKIBwrNXDsGNwUS2CE06wyTBSNMZniMR1oKnBIlZvOr8msM62MrCCS+gmw5urvjhSHSs1CX1fmW6plLxf/8wYJBJdu ykScABVkMShIuAWRlUdjjZikBPhME0wk07taZIIlJqADrOgQnOWTV0m3UXfsunPXqDavijjK6ASdonPkoAvURLeohTqIoAf0hF7Qq/FoPBtvxvuit GQUPcfoD4yPb3fBnG4=</latexit><latexit sha1_base64="xhRDReir/liLhPPXX8tD4SI734Y=">AAACD XicbVDLSsNAFJ3UV62vqEs3wVZwVZJudFkUwWWFvqANYTKdtEMnkzBzI5SQH3Djr7hxoYhb9+78GydtBG09MMzhnHu59x4/5kyBbX8ZpbX1jc2t8n ZlZ3dv/8A8POqqKJGEdkjEI9n3saKcCdoBBpz2Y0lx6HPa86fXud+7p1KxSLRhFlM3xGPBAkYwaMkza7VhiGFCME9vMi8dwoQC1v+P2M6yrOaZVbt uz2GtEqcgVVSg5Zmfw1FEkpAKIBwrNXDsGNwUS2CE06wyTBSNMZniMR1oKnBIlZvOr8msM62MrCCS+gmw5urvjhSHSs1CX1fmW6plLxf/8wYJBJdu ykScABVkMShIuAWRlUdjjZikBPhME0wk07taZIIlJqADrOgQnOWTV0m3UXfsunPXqDavijjK6ASdonPkoAvURLeohTqIoAf0hF7Qq/FoPBtvxvuit GQUPcfoD4yPb3fBnG4=</latexit>
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<latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit>
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<latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit>
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<latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit>
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<latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit><latexit sha1_base64="IpK92DVRu84GMiUi0gP2t6Njx2c=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSBNQui25cVrAXaEOZTKft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5g1hwDY7zZeVWVtfWN/Kbha3tnd09e/+goaNE UVankYhUKyCaCS5ZHTgI1ooVI2EgWDMYXU/rzXumNI/kHYxj5odkIHmfUwLG6tpHJe/8AneAh0xjr/JDpa5ddMrOTHgZ3AyKKFOta392ehFNQiaBCqJ123Vi8FOigFPBJoVOollM6IgMWNugJGaRn85OmOBT4/RwP1LmScAz9/dESkKtx2FgOkMCQ71Ym5r/1doJ9Ct+ymWcAJN0vqifCAwRnuaBe1wxCmJsgFDFzV8xHRJFKJjUCiYEd/HkZWh4Zdcpu7desXqVxZFHx+gEnSEXXaIqukE1VEcUPaAn9IJerUfr2Xqz3uetOSubOUR/ZH18A2JflNg=</latexit>
3D-Conv(7)
<latexit sha1_base64="anl7SujC+6Oe0UFCOjdQnJDcnj8=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0eMAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAMnV7WUtFONi5WJa6Jl5u2TPYa0SJyV5lKLeM7+6/ZDEARVAOFaq49gRuAmWwAin01w3VjTCZIQHtKOpwAFVbjI/f2qda6Vv+aHUJcCaq78nEhwoNQk83RlgGKplbyb+53Vi8K/dhIkoBirIYpEfcwtCa5aF1WeSEuATTTCRTN9qkSGWmIBOLKdDcJZfXiXNcsmxS859OV+9SePIolN0horIQRVURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB4RElIY=</latexit><latexit sha1_base64="anl7SujC+6Oe0UFCOjdQnJDcnj8=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0eMAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAMnV7WUtFONi5WJa6Jl5u2TPYa0SJyV5lKLeM7+6/ZDEARVAOFaq49gRuAmWwAin01w3VjTCZIQHtKOpwAFVbjI/f2qda6Vv+aHUJcCaq78nEhwoNQk83RlgGKplbyb+53Vi8K/dhIkoBirIYpEfcwtCa5aF1WeSEuATTTCRTN9qkSGWmIBOLKdDcJZfXiXNcsmxS859OV+9SePIolN0horIQRVURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB4RElIY=</latexit><latexit sha1_base64="anl7SujC+6Oe0UFCOjdQnJDcnj8=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0eMAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAMnV7WUtFONi5WJa6Jl5u2TPYa0SJyV5lKLeM7+6/ZDEARVAOFaq49gRuAmWwAin01w3VjTCZIQHtKOpwAFVbjI/f2qda6Vv+aHUJcCaq78nEhwoNQk83RlgGKplbyb+53Vi8K/dhIkoBirIYpEfcwtCa5aF1WeSEuATTTCRTN9qkSGWmIBOLKdDcJZfXiXNcsmxS859OV+9SePIolN0horIQRVURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB4RElIY=</latexit><latexit sha1_base64="anl7SujC+6Oe0UFCOjdQnJDcnj8=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0eMAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAMnV7WUtFONi5WJa6Jl5u2TPYa0SJyV5lKLeM7+6/ZDEARVAOFaq49gRuAmWwAin01w3VjTCZIQHtKOpwAFVbjI/f2qda6Vv+aHUJcCaq78nEhwoNQk83RlgGKplbyb+53Vi8K/dhIkoBirIYpEfcwtCa5aF1WeSEuATTTCRTN9qkSGWmIBOLKdDcJZfXiXNcsmxS859OV+9SePIolN0horIQRVURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB4RElIY=</latexit>
3D-Conv(3)
<latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit>
3D-Conv(3)
<latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit><latexit sha1_base64="mu8Cpmy+nXoEBNeTO44rMd0m6Fg=">AAAB/nicbVBNT8JAEN3iF+JX1Xjy0ggmeJC0cNAjEQ8eMZGPBBqyXbawYbttdqdE0pD4V7x40Biv/g5v/hsX6EHBl0zy8t5MZuZ5EWcKbPvbyKyt b2xuZbdzO7t7+wfm4VFThbEktEFCHsq2hxXlTNAGMOC0HUmKA4/TljeqzfzWmErFQvEAk4i6AR4I5jOCQUs986TQBfoIAEnl9rIWinGxcjEt9My8XbLnsFaJk5I8SlHvmV/dfkjigAogHCvVcewI3ARLYITTaa4bKxphMsID2tFU4IAqN5mfP7XOtdK3/FDqEmDN1d8TCQ6UmgSe7gwwDNWyNxP/8zox+NduwkQUAxVksciPuQWhNcvC6jNJCfCJJphIpm+1yBBLTEAnltMhOMsvr5JmueTYJee+nK/epHFk0Sk6Q0XkoCtURXeojhqIoAQ9o1f0 ZjwZL8a78bFozRjpzDH6A+PzB34olII=</latexit>
Block6
<latexit sha1_base64="0CCPPRrDnvMReW06iKVxXDzL2ug=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjWDiibQc1CPBi0dM5COBptkuW9iw7Ta7UwNp+CtePGiMV/+IN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRW2tnd2 94r7pYPDo+MT+7Tc0TJVlLWpFFL1AqKZ4DFrAwfBeoliJAoE6waTu4XffWJKcxk/wixhXkRGMQ85JWAk3y5XB8CmAJA1haSTuX9d9e2KU3OWwJvEzUkF5Wj59tdgKGkasRioIFr3XScBLyMKOBVsXhqkmiWETsiI9Q2NScS0ly1vn+NLowxxKJWpGPBS/T2RkUjrWRSYzojAWK97C/E/r59CeOtlPE5SYDFdLQpTgUHiRRB4yBWjIGaGEKq4uRXTMVGEgomrZEJw11/eJJ16zXVq7kO90mjmcRTRObpAV8hFN6iB7lELtRFFU/SMXtGbNbderHfr Y9VasPKZM/QH1ucPoN+UJg==</latexit><latexit sha1_base64="0CCPPRrDnvMReW06iKVxXDzL2ug=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjWDiibQc1CPBi0dM5COBptkuW9iw7Ta7UwNp+CtePGiMV/+IN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRW2tnd2 94r7pYPDo+MT+7Tc0TJVlLWpFFL1AqKZ4DFrAwfBeoliJAoE6waTu4XffWJKcxk/wixhXkRGMQ85JWAk3y5XB8CmAJA1haSTuX9d9e2KU3OWwJvEzUkF5Wj59tdgKGkasRioIFr3XScBLyMKOBVsXhqkmiWETsiI9Q2NScS0ly1vn+NLowxxKJWpGPBS/T2RkUjrWRSYzojAWK97C/E/r59CeOtlPE5SYDFdLQpTgUHiRRB4yBWjIGaGEKq4uRXTMVGEgomrZEJw11/eJJ16zXVq7kO90mjmcRTRObpAV8hFN6iB7lELtRFFU/SMXtGbNbderHfr Y9VasPKZM/QH1ucPoN+UJg==</latexit><latexit sha1_base64="0CCPPRrDnvMReW06iKVxXDzL2ug=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjWDiibQc1CPBi0dM5COBptkuW9iw7Ta7UwNp+CtePGiMV/+IN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRW2tnd2 94r7pYPDo+MT+7Tc0TJVlLWpFFL1AqKZ4DFrAwfBeoliJAoE6waTu4XffWJKcxk/wixhXkRGMQ85JWAk3y5XB8CmAJA1haSTuX9d9e2KU3OWwJvEzUkF5Wj59tdgKGkasRioIFr3XScBLyMKOBVsXhqkmiWETsiI9Q2NScS0ly1vn+NLowxxKJWpGPBS/T2RkUjrWRSYzojAWK97C/E/r59CeOtlPE5SYDFdLQpTgUHiRRB4yBWjIGaGEKq4uRXTMVGEgomrZEJw11/eJJ16zXVq7kO90mjmcRTRObpAV8hFN6iB7lELtRFFU/SMXtGbNbderHfr Y9VasPKZM/QH1ucPoN+UJg==</latexit><latexit sha1_base64="0CCPPRrDnvMReW06iKVxXDzL2ug=">AAAB+3icbVBNT8JAEN3iF+JXxaOXjWDiibQc1CPBi0dM5COBptkuW9iw7Ta7UwNp+CtePGiMV/+IN/+NC/Sg4EsmeXlvJjPzgkRwDY7zbRW2tnd2 94r7pYPDo+MT+7Tc0TJVlLWpFFL1AqKZ4DFrAwfBeoliJAoE6waTu4XffWJKcxk/wixhXkRGMQ85JWAk3y5XB8CmAJA1haSTuX9d9e2KU3OWwJvEzUkF5Wj59tdgKGkasRioIFr3XScBLyMKOBVsXhqkmiWETsiI9Q2NScS0ly1vn+NLowxxKJWpGPBS/T2RkUjrWRSYzojAWK97C/E/r59CeOtlPE5SYDFdLQpTgUHiRRB4yBWjIGaGEKq4uRXTMVGEgomrZEJw11/eJJ16zXVq7kO90mjmcRTRObpAV8hFN6iB7lELtRFFU/SMXtGbNbderHfr Y9VasPKZM/QH1ucPoN+UJg==</latexit>
Residual
<latexit sha1_base64="zzxjH7uugzLqLJ9kbqgdP9WQV6M=">AAAB/HicbVBNT8JAEN3iF+JXlaOXRjDxRFoueiR68YhGwAQast1OYcP2I7tTY9PgX/HiQWO8+kO8+W9coAcFXzLJy3szmZnnJYIrtO1vo7S2vrG5 Vd6u7Ozu7R+Yh0ddFaeSQYfFIpb3HlUgeAQd5CjgPpFAQ09Az5tczfzeA0jF4+gOswTckI4iHnBGUUtDs1ofIDwiYn4LivspFdP60KzZDXsOa5U4BamRAu2h+TXwY5aGECETVKm+Yyfo5lQiZwKmlUGqIKFsQkfQ1zSiISg3nx8/tU614ltBLHVFaM3V3xM5DZXKQk93hhTHatmbif95/RSDCzfnUZIiRGyxKEiFhbE1S8LyuQSGItOEMsn1rRYbU0kZ6rwqOgRn+eVV0m02HLvh3DRrrcsijjI5JifkjDjknLTINWmTDmEkI8/klbwZT8aL8W58 LFpLRjFTJX9gfP4A5mCU6Q==</latexit><latexit sha1_base64="zzxjH7uugzLqLJ9kbqgdP9WQV6M=">AAAB/HicbVBNT8JAEN3iF+JXlaOXRjDxRFoueiR68YhGwAQast1OYcP2I7tTY9PgX/HiQWO8+kO8+W9coAcFXzLJy3szmZnnJYIrtO1vo7S2vrG5 Vd6u7Ozu7R+Yh0ddFaeSQYfFIpb3HlUgeAQd5CjgPpFAQ09Az5tczfzeA0jF4+gOswTckI4iHnBGUUtDs1ofIDwiYn4LivspFdP60KzZDXsOa5U4BamRAu2h+TXwY5aGECETVKm+Yyfo5lQiZwKmlUGqIKFsQkfQ1zSiISg3nx8/tU614ltBLHVFaM3V3xM5DZXKQk93hhTHatmbif95/RSDCzfnUZIiRGyxKEiFhbE1S8LyuQSGItOEMsn1rRYbU0kZ6rwqOgRn+eVV0m02HLvh3DRrrcsijjI5JifkjDjknLTINWmTDmEkI8/klbwZT8aL8W58 LFpLRjFTJX9gfP4A5mCU6Q==</latexit><latexit sha1_base64="zzxjH7uugzLqLJ9kbqgdP9WQV6M=">AAAB/HicbVBNT8JAEN3iF+JXlaOXRjDxRFoueiR68YhGwAQast1OYcP2I7tTY9PgX/HiQWO8+kO8+W9coAcFXzLJy3szmZnnJYIrtO1vo7S2vrG5 Vd6u7Ozu7R+Yh0ddFaeSQYfFIpb3HlUgeAQd5CjgPpFAQ09Az5tczfzeA0jF4+gOswTckI4iHnBGUUtDs1ofIDwiYn4LivspFdP60KzZDXsOa5U4BamRAu2h+TXwY5aGECETVKm+Yyfo5lQiZwKmlUGqIKFsQkfQ1zSiISg3nx8/tU614ltBLHVFaM3V3xM5DZXKQk93hhTHatmbif95/RSDCzfnUZIiRGyxKEiFhbE1S8LyuQSGItOEMsn1rRYbU0kZ6rwqOgRn+eVV0m02HLvh3DRrrcsijjI5JifkjDjknLTINWmTDmEkI8/klbwZT8aL8W58 LFpLRjFTJX9gfP4A5mCU6Q==</latexit><latexit sha1_base64="zzxjH7uugzLqLJ9kbqgdP9WQV6M=">AAAB/HicbVBNT8JAEN3iF+JXlaOXRjDxRFoueiR68YhGwAQast1OYcP2I7tTY9PgX/HiQWO8+kO8+W9coAcFXzLJy3szmZnnJYIrtO1vo7S2vrG5 Vd6u7Ozu7R+Yh0ddFaeSQYfFIpb3HlUgeAQd5CjgPpFAQ09Az5tczfzeA0jF4+gOswTckI4iHnBGUUtDs1ofIDwiYn4LivspFdP60KzZDXsOa5U4BamRAu2h+TXwY5aGECETVKm+Yyfo5lQiZwKmlUGqIKFsQkfQ1zSiISg3nx8/tU614ltBLHVFaM3V3xM5DZXKQk93hhTHatmbif95/RSDCzfnUZIiRGyxKEiFhbE1S8LyuQSGItOEMsn1rRYbU0kZ6rwqOgRn+eVV0m02HLvh3DRrrcsijjI5JifkjDjknLTINWmTDmEkI8/klbwZT8aL8W58 LFpLRjFTJX9gfP4A5mCU6Q==</latexit>
E✓d
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D✓b
<latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDcMqW3Q==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDcMqW3Q==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDcMqW3Q==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDcMqW3Q==</latexit>
D✓f
<latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDduKW4Q==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDduKW4Q==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDduKW4Q==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACA XicbVBNS8NAEN34WetX1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZa u6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJa JU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z3GuWvQK8T9vkEJ46WVMJClQ QeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmC P2B8fkDduKW4Q==</latexit>
64⇥ 112⇥ 112
<latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit><latexit sha1_base64="ZsJr+NPj7sVAdyP6BsHma1HSxa4=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpIi6LLpxWcFeoB1KJk3b0ExmSDJCGYobX8WNC0Xc+hTufBvTdhba+kPg4z/ncHL+IBZcG8/7dnIrq2vrG/nNwtb2zu6eu3/Q0FGi KKvTSESqFRDNBJesbrgRrBUrRsJAsGYwupnWmw9MaR7JezOOmR+SgeR9TomxVtc9Kl2co47hIdMYVzJCFktdt+iVvZnQMuAMipCp1nW/Or2IJiGThgqidRt7sfFTogyngk0KnUSzmNARGbC2RUnsJj+dnTBBp9bpoX6k7JMGzdzfEykJtR6Hge0MiRnqxdrU/K/WTkz/yk+5jBPDJJ0v6icCmQhN80A9rhg1YmyBUMXtXxEdEkWosakVbAh48eRlaFTK2Cvju0qxep3FkYdjOIEzwHAJVbiFGtSBwiM8wyu8OU/Oi/PufMxbc042cwh/5Hz+AGbFlNk=</latexit>
128⇥ 56⇥ 56
<latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit><latexit sha1_base64="gogkvTniQrHn9tSYeSFFwdvfdbE=">AAACAnicbZDLSsNAFIYn9VbrLepK3Ay2gquSFNQui25cVrAXaEOZTCft0MkkzJwIJRQ3voobF4q49Snc+TZO24Da+sPAx3/O4cz5/VhwDY7zZeVWVtfWN/Kbha3tnd09e/+gqaNE UdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXU/rrXumNI/kHYxj5oVkIHnAKQFj9eyjklup4i7wkGl8fvFDpZ5ddMrOTHgZ3AyKKFO9Z392+xFNQiaBCqJ1x3Vi8FKigFPBJoVuollM6IgMWMegJGaRl85OmOBT4/RxECnzJOCZ+3siJaHW49A3nSGBoV6sTc3/ap0EgqqXchknwCSdLwoSgSHC0zxwnytGQYwNEKq4+SumQ6IIBZNawYTgLp68DM1K2XXK7m2lWLvK4sijY3SCzpCLLlEN3aA6aiCKHtATekGv1qP1bL1Z7/PWnJXNHKI/sj6+AWJClNg=</latexit>
! ReLU
<latexit sha1_base64="ts+26D6dIjwt114bAB3ksyxr3a0=">AAAB/XicbVC7TsNAEDzzDOFlHh2NRYJEFdlpoIygoaAICCeREis6X9bJKeeH7taIYEX8Cg0FCNHyH3T8DZfEBSSMtNJoZle7O34iuELb/jaWlldW19 YLG8XNre2dXXNvv6HiVDJwWSxi2fKpAsEjcJGjgFYigYa+gKY/vJz4zXuQisfRHY4S8ELaj3jAGUUtdc3DstXBWBc8IGJ2C9fuuNw1S3bFnsJaJE5OSiRHvWt+dXoxS0OIkAmqVNuxE/QyKpEzAeNiJ1WQUDakfWhrGtEQlJdNrx9bJ1rpWUEsdUVoTdXfExkNlRqFvu4MKQ7UvDcR//PaKQbnXsajJEWI2GxRkApL/zuJwupxCQzFSBPKJNe3WmxAJWWoAyvqEJz5lxdJo1px7IpzUy3VLvI4CuSIHJNT4pAzUiNXpE5cwsgjeSav5M14Ml6Md+Nj 1rpk5DMH5A+Mzx90RJSR</latexit><latexit sha1_base64="ts+26D6dIjwt114bAB3ksyxr3a0=">AAAB/XicbVC7TsNAEDzzDOFlHh2NRYJEFdlpoIygoaAICCeREis6X9bJKeeH7taIYEX8Cg0FCNHyH3T8DZfEBSSMtNJoZle7O34iuELb/jaWlldW19 YLG8XNre2dXXNvv6HiVDJwWSxi2fKpAsEjcJGjgFYigYa+gKY/vJz4zXuQisfRHY4S8ELaj3jAGUUtdc3DstXBWBc8IGJ2C9fuuNw1S3bFnsJaJE5OSiRHvWt+dXoxS0OIkAmqVNuxE/QyKpEzAeNiJ1WQUDakfWhrGtEQlJdNrx9bJ1rpWUEsdUVoTdXfExkNlRqFvu4MKQ7UvDcR//PaKQbnXsajJEWI2GxRkApL/zuJwupxCQzFSBPKJNe3WmxAJWWoAyvqEJz5lxdJo1px7IpzUy3VLvI4CuSIHJNT4pAzUiNXpE5cwsgjeSav5M14Ml6Md+Nj 1rpk5DMH5A+Mzx90RJSR</latexit><latexit sha1_base64="ts+26D6dIjwt114bAB3ksyxr3a0=">AAAB/XicbVC7TsNAEDzzDOFlHh2NRYJEFdlpoIygoaAICCeREis6X9bJKeeH7taIYEX8Cg0FCNHyH3T8DZfEBSSMtNJoZle7O34iuELb/jaWlldW19 YLG8XNre2dXXNvv6HiVDJwWSxi2fKpAsEjcJGjgFYigYa+gKY/vJz4zXuQisfRHY4S8ELaj3jAGUUtdc3DstXBWBc8IGJ2C9fuuNw1S3bFnsJaJE5OSiRHvWt+dXoxS0OIkAmqVNuxE/QyKpEzAeNiJ1WQUDakfWhrGtEQlJdNrx9bJ1rpWUEsdUVoTdXfExkNlRqFvu4MKQ7UvDcR//PaKQbnXsajJEWI2GxRkApL/zuJwupxCQzFSBPKJNe3WmxAJWWoAyvqEJz5lxdJo1px7IpzUy3VLvI4CuSIHJNT4pAzUiNXpE5cwsgjeSav5M14Ml6Md+Nj 1rpk5DMH5A+Mzx90RJSR</latexit><latexit sha1_base64="ts+26D6dIjwt114bAB3ksyxr3a0=">AAAB/XicbVC7TsNAEDzzDOFlHh2NRYJEFdlpoIygoaAICCeREis6X9bJKeeH7taIYEX8Cg0FCNHyH3T8DZfEBSSMtNJoZle7O34iuELb/jaWlldW19 YLG8XNre2dXXNvv6HiVDJwWSxi2fKpAsEjcJGjgFYigYa+gKY/vJz4zXuQisfRHY4S8ELaj3jAGUUtdc3DstXBWBc8IGJ2C9fuuNw1S3bFnsJaJE5OSiRHvWt+dXoxS0OIkAmqVNuxE/QyKpEzAeNiJ1WQUDakfWhrGtEQlJdNrx9bJ1rpWUEsdUVoTdXfExkNlRqFvu4MKQ7UvDcR//PaKQbnXsajJEWI2GxRkApL/zuJwupxCQzFSBPKJNe3WmxAJWWoAyvqEJz5lxdJo1px7IpzUy3VLvI4CuSIHJNT4pAzUiNXpE5cwsgjeSav5M14Ml6Md+Nj 1rpk5DMH5A+Mzx90RJSR</latexit>
! Batch-Norm
<latexit sha1_base64="1Y84gPDpUGpE4IITCZps+CZkL9s=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiM5gINobdNFqG2FhJBPOA7BJmJ5NkyOzsMnNXDEuw8VdsLBSx9Svs/BsnyRaaeGDgcM693DkniAXX4DjfVm5ldW 19I79Z2Nre2d2z9w+aOkoUZQ0aiUi1A6KZ4JI1gINg7VgxEgaCtYLR1dRv3TOleSTvYBwzPyQDyfucEjBS1z4qeRBhD9gDAKQ1AnR4fhOpcFLq2kWn7MyAl4mbkSLKUO/aX14voknIJFBBtO64Tgx+ShRwKtik4CWaxYSOyIB1DJUkZNpPZxEm+NQoPdyPlHkS8Ez9vZGSUOtxGJjJkMBQL3pT8T+vk0D/0k+5jBNgks4P9ROBTeppH7jHFaMgxoYQqrj5K6ZDoggF01rBlOAuRl4mzUrZdcrubaVYrWV15NExOkFnyEUXqIquUR01EEWP6Bm9ojfr yXqx3q2P+WjOynYO0R9Ynz+x25b2</latexit><latexit sha1_base64="1Y84gPDpUGpE4IITCZps+CZkL9s=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiM5gINobdNFqG2FhJBPOA7BJmJ5NkyOzsMnNXDEuw8VdsLBSx9Svs/BsnyRaaeGDgcM693DkniAXX4DjfVm5ldW 19I79Z2Nre2d2z9w+aOkoUZQ0aiUi1A6KZ4JI1gINg7VgxEgaCtYLR1dRv3TOleSTvYBwzPyQDyfucEjBS1z4qeRBhD9gDAKQ1AnR4fhOpcFLq2kWn7MyAl4mbkSLKUO/aX14voknIJFBBtO64Tgx+ShRwKtik4CWaxYSOyIB1DJUkZNpPZxEm+NQoPdyPlHkS8Ez9vZGSUOtxGJjJkMBQL3pT8T+vk0D/0k+5jBNgks4P9ROBTeppH7jHFaMgxoYQqrj5K6ZDoggF01rBlOAuRl4mzUrZdcrubaVYrWV15NExOkFnyEUXqIquUR01EEWP6Bm9ojfr yXqx3q2P+WjOynYO0R9Ynz+x25b2</latexit><latexit sha1_base64="1Y84gPDpUGpE4IITCZps+CZkL9s=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiM5gINobdNFqG2FhJBPOA7BJmJ5NkyOzsMnNXDEuw8VdsLBSx9Svs/BsnyRaaeGDgcM693DkniAXX4DjfVm5ldW 19I79Z2Nre2d2z9w+aOkoUZQ0aiUi1A6KZ4JI1gINg7VgxEgaCtYLR1dRv3TOleSTvYBwzPyQDyfucEjBS1z4qeRBhD9gDAKQ1AnR4fhOpcFLq2kWn7MyAl4mbkSLKUO/aX14voknIJFBBtO64Tgx+ShRwKtik4CWaxYSOyIB1DJUkZNpPZxEm+NQoPdyPlHkS8Ez9vZGSUOtxGJjJkMBQL3pT8T+vk0D/0k+5jBNgks4P9ROBTeppH7jHFaMgxoYQqrj5K6ZDoggF01rBlOAuRl4mzUrZdcrubaVYrWV15NExOkFnyEUXqIquUR01EEWP6Bm9ojfr yXqx3q2P+WjOynYO0R9Ynz+x25b2</latexit><latexit sha1_base64="1Y84gPDpUGpE4IITCZps+CZkL9s=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiM5gINobdNFqG2FhJBPOA7BJmJ5NkyOzsMnNXDEuw8VdsLBSx9Svs/BsnyRaaeGDgcM693DkniAXX4DjfVm5ldW 19I79Z2Nre2d2z9w+aOkoUZQ0aiUi1A6KZ4JI1gINg7VgxEgaCtYLR1dRv3TOleSTvYBwzPyQDyfucEjBS1z4qeRBhD9gDAKQ1AnR4fhOpcFLq2kWn7MyAl4mbkSLKUO/aX14voknIJFBBtO64Tgx+ShRwKtik4CWaxYSOyIB1DJUkZNpPZxEm+NQoPdyPlHkS8Ez9vZGSUOtxGJjJkMBQL3pT8T+vk0D/0k+5jBNgks4P9ROBTeppH7jHFaMgxoYQqrj5K6ZDoggF01rBlOAuRl4mzUrZdcrubaVYrWV15NExOkFnyEUXqIquUR01EEWP6Bm9ojfr yXqx3q2P+WjOynYO0R9Ynz+x25b2</latexit>
Each conv-block has
Information flowWarping
3⇥ 112⇥ 112
<latexit sha1_base64="jNgxwYSWqKh3lpI7Ec4dIyN4/1A=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpC50WXTjsoK9QDuUTJppQzOZIckIpRQ3voobF4q49Snc+Tam7Sxq6w+Bj/+cw8n5g0RwbTzvx8mtrW9sbuW3Czu7e/sH7uFRQ8epo qxOYxGrVkA0E1yyuuFGsFaiGIkCwZrB8HZabz4ypXksH8woYX5E+pKHnBJjra57UrpEHcMjphHGlQUsdd2iV/ZmQquAMyhCplrX/e70YppGTBoqiNZt7CXGHxNlOBVsUuikmiWEDkmftS1KYjf549kJE3RunR4KY2WfNGjmLk6MSaT1KApsZ0TMQC/XpuZ/tXZqwmt/zGWSGibpfFGYCmRiNM0D9bhi1IiRBUIVt39FdEAUocamVrAh4OWTV6FRKWOvjO8rxepNFkceTuEMLgDDFVThDmpQBwpP8AJv8O48O6/Oh/M5b8052cwx/JHz9QtDqpTC</latexit><latexit sha1_base64="jNgxwYSWqKh3lpI7Ec4dIyN4/1A=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpC50WXTjsoK9QDuUTJppQzOZIckIpRQ3voobF4q49Snc+Tam7Sxq6w+Bj/+cw8n5g0RwbTzvx8mtrW9sbuW3Czu7e/sH7uFRQ8epo qxOYxGrVkA0E1yyuuFGsFaiGIkCwZrB8HZabz4ypXksH8woYX5E+pKHnBJjra57UrpEHcMjphHGlQUsdd2iV/ZmQquAMyhCplrX/e70YppGTBoqiNZt7CXGHxNlOBVsUuikmiWEDkmftS1KYjf549kJE3RunR4KY2WfNGjmLk6MSaT1KApsZ0TMQC/XpuZ/tXZqwmt/zGWSGibpfFGYCmRiNM0D9bhi1IiRBUIVt39FdEAUocamVrAh4OWTV6FRKWOvjO8rxepNFkceTuEMLgDDFVThDmpQBwpP8AJv8O48O6/Oh/M5b8052cwx/JHz9QtDqpTC</latexit><latexit sha1_base64="jNgxwYSWqKh3lpI7Ec4dIyN4/1A=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpC50WXTjsoK9QDuUTJppQzOZIckIpRQ3voobF4q49Snc+Tam7Sxq6w+Bj/+cw8n5g0RwbTzvx8mtrW9sbuW3Czu7e/sH7uFRQ8epo qxOYxGrVkA0E1yyuuFGsFaiGIkCwZrB8HZabz4ypXksH8woYX5E+pKHnBJjra57UrpEHcMjphHGlQUsdd2iV/ZmQquAMyhCplrX/e70YppGTBoqiNZt7CXGHxNlOBVsUuikmiWEDkmftS1KYjf549kJE3RunR4KY2WfNGjmLk6MSaT1KApsZ0TMQC/XpuZ/tXZqwmt/zGWSGibpfFGYCmRiNM0D9bhi1IiRBUIVt39FdEAUocamVrAh4OWTV6FRKWOvjO8rxepNFkceTuEMLgDDFVThDmpQBwpP8AJv8O48O6/Oh/M5b8052cwx/JHz9QtDqpTC</latexit><latexit sha1_base64="jNgxwYSWqKh3lpI7Ec4dIyN4/1A=">AAACAnicbZDLSgMxFIbP1Futt1FX4ibYCq7KpC50WXTjsoK9QDuUTJppQzOZIckIpRQ3voobF4q49Snc+Tam7Sxq6w+Bj/+cw8n5g0RwbTzvx8mtrW9sbuW3Czu7e/sH7uFRQ8epo qxOYxGrVkA0E1yyuuFGsFaiGIkCwZrB8HZabz4ypXksH8woYX5E+pKHnBJjra57UrpEHcMjphHGlQUsdd2iV/ZmQquAMyhCplrX/e70YppGTBoqiNZt7CXGHxNlOBVsUuikmiWEDkmftS1KYjf549kJE3RunR4KY2WfNGjmLk6MSaT1KApsZ0TMQC/XpuZ/tXZqwmt/zGWSGibpfFGYCmRiNM0D9bhi1IiRBUIVt39FdEAUocamVrAh4OWTV6FRKWOvjO8rxepNFkceTuEMLgDDFVThDmpQBwpP8AJv8O48O6/Oh/M5b8052cwx/JHz9QtDqpTC</latexit>
D✓?<latexit sha1_base64="bx3MpFx1VvUPz/J7lq+PSSaK7bg=">AAACB3icbVDLSsNAFJ34rPVVdSlIsBVclaQbXRZ14bKCfUATws100g6dPJi5EU rIzo2/4saFIm79BXf+jZO2C209MMzhnHu59x4/EVyhZX0bK6tr6xubpa3y9s7u3n7l4LCj4lRS1qaxiGXPB8UEj1gbOQrWSySD0Bes64+vC7/7wKTicXSPk4S5IQwjHnAKqCWvclJzQsARBZHd5F7m4Igh6F8hyDyveZWqVbemMJeJPSdVMkfLq3w5g5imIYuQClCqb1sJuhlI5FSwvOykiiVAxzBkfU0jCJ lys+kduXmmlYEZxFK/CM2p+rsjg1CpSejrymJptegV4n9eP8Xg0s14lKTIIjobFKTCxNgsQjEHXDKKYqIJUMn1riYdgQSKOrqyDsFePHmZdBp126rbd41q82oeR4kck1NyTmxyQZrklrRIm1DySJ7JK3kznowX4934mJWuGPOeI/IHxucPnPGZxQ==</latexit><latexit sha1_base64="bx3MpFx1VvUPz/J7lq+PSSaK7bg=">AAACB3icbVDLSsNAFJ34rPVVdSlIsBVclaQbXRZ14bKCfUATws100g6dPJi5EU rIzo2/4saFIm79BXf+jZO2C209MMzhnHu59x4/EVyhZX0bK6tr6xubpa3y9s7u3n7l4LCj4lRS1qaxiGXPB8UEj1gbOQrWSySD0Bes64+vC7/7wKTicXSPk4S5IQwjHnAKqCWvclJzQsARBZHd5F7m4Igh6F8hyDyveZWqVbemMJeJPSdVMkfLq3w5g5imIYuQClCqb1sJuhlI5FSwvOykiiVAxzBkfU0jCJ lys+kduXmmlYEZxFK/CM2p+rsjg1CpSejrymJptegV4n9eP8Xg0s14lKTIIjobFKTCxNgsQjEHXDKKYqIJUMn1riYdgQSKOrqyDsFePHmZdBp126rbd41q82oeR4kck1NyTmxyQZrklrRIm1DySJ7JK3kznowX4934mJWuGPOeI/IHxucPnPGZxQ==</latexit><latexit sha1_base64="bx3MpFx1VvUPz/J7lq+PSSaK7bg=">AAACB3icbVDLSsNAFJ34rPVVdSlIsBVclaQbXRZ14bKCfUATws100g6dPJi5EU rIzo2/4saFIm79BXf+jZO2C209MMzhnHu59x4/EVyhZX0bK6tr6xubpa3y9s7u3n7l4LCj4lRS1qaxiGXPB8UEj1gbOQrWSySD0Bes64+vC7/7wKTicXSPk4S5IQwjHnAKqCWvclJzQsARBZHd5F7m4Igh6F8hyDyveZWqVbemMJeJPSdVMkfLq3w5g5imIYuQClCqb1sJuhlI5FSwvOykiiVAxzBkfU0jCJ lys+kduXmmlYEZxFK/CM2p+rsjg1CpSejrymJptegV4n9eP8Xg0s14lKTIIjobFKTCxNgsQjEHXDKKYqIJUMn1riYdgQSKOrqyDsFePHmZdBp126rbd41q82oeR4kck1NyTmxyQZrklrRIm1DySJ7JK3kznowX4934mJWuGPOeI/IHxucPnPGZxQ==</latexit><latexit sha1_base64="bx3MpFx1VvUPz/J7lq+PSSaK7bg=">AAACB3icbVDLSsNAFJ34rPVVdSlIsBVclaQbXRZ14bKCfUATws100g6dPJi5EU rIzo2/4saFIm79BXf+jZO2C209MMzhnHu59x4/EVyhZX0bK6tr6xubpa3y9s7u3n7l4LCj4lRS1qaxiGXPB8UEj1gbOQrWSySD0Bes64+vC7/7wKTicXSPk4S5IQwjHnAKqCWvclJzQsARBZHd5F7m4Igh6F8hyDyveZWqVbemMJeJPSdVMkfLq3w5g5imIYuQClCqb1sJuhlI5FSwvOykiiVAxzBkfU0jCJ lys+kduXmmlYEZxFK/CM2p+rsjg1CpSejrymJptegV4n9eP8Xg0s14lKTIIjobFKTCxNgsQjEHXDKKYqIJUMn1riYdgQSKOrqyDsFePHmZdBp126rbd41q82oeR4kck1NyTmxyQZrklrRIm1DySJ7JK3kznowX4934mJWuGPOeI/IHxucPnPGZxQ==</latexit>
3D-DeConv(3)
<latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit>
3D-DeConv(3)
<latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit><latexit sha1_base64="Te0suB+KphAH5d9Sdzfb08uI/+c=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5g0JLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixsXKZQXKgRznihfTbDedcfLOHPZf4i5JhixR7aY/272ART5IZIJq3XKdEDsxVciZgGmqHWkIKRvRAbQMldQH3YnnD0ztc6P07H6gTEm05+rPiZj6Wk98z3T6FId61ZuJ/3mtCPvXnZjLMEKQbLGoHwkbA3uWht3jChiKiSGUKW5utdmQKsrQZJYyIbirL/8l9ULedfLuXSFTulnGkSSn5IzkiEuuSInckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B14CVPw==</latexit>
3D-DeConv(7)
<latexit sha1_base64="AqEJAPOgkHHCLdS3iAalGu2WmZc=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5wwJLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixleVywqUAznOFS+m2W464+SdOey/xF2SDFmi2k1/tnsBi3yQyATVuuU6IXZiqpAzAdNUO9IQUjaiA2gZKqkPuhPPH5ja50bp2f1AmZJoz9WfEzH1tZ74nun0KQ71qjcT//NaEfavOzGXYYQg2WJRPxI2BvYsDbvHFTAUE0MoU9zcarMhVZShySxlQnBXX/5L6oW86+Tdu0KmdLOMI0lOyRnJEZcUSYnckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B3ZyVQw==</latexit><latexit sha1_base64="AqEJAPOgkHHCLdS3iAalGu2WmZc=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5wwJLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixleVywqUAznOFS+m2W464+SdOey/xF2SDFmi2k1/tnsBi3yQyATVuuU6IXZiqpAzAdNUO9IQUjaiA2gZKqkPuhPPH5ja50bp2f1AmZJoz9WfEzH1tZ74nun0KQ71qjcT//NaEfavOzGXYYQg2WJRPxI2BvYsDbvHFTAUE0MoU9zcarMhVZShySxlQnBXX/5L6oW86+Tdu0KmdLOMI0lOyRnJEZcUSYnckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B3ZyVQw==</latexit><latexit sha1_base64="AqEJAPOgkHHCLdS3iAalGu2WmZc=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5wwJLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixleVywqUAznOFS+m2W464+SdOey/xF2SDFmi2k1/tnsBi3yQyATVuuU6IXZiqpAzAdNUO9IQUjaiA2gZKqkPuhPPH5ja50bp2f1AmZJoz9WfEzH1tZ74nun0KQ71qjcT//NaEfavOzGXYYQg2WJRPxI2BvYsDbvHFTAUE0MoU9zcarMhVZShySxlQnBXX/5L6oW86+Tdu0KmdLOMI0lOyRnJEZcUSYnckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B3ZyVQw==</latexit><latexit sha1_base64="AqEJAPOgkHHCLdS3iAalGu2WmZc=">AAACAHicbVA9TwJBEN3DL8Qv1MLC5iKYYCG5wwJLIhSWmMhHAoTsLQNs2Nu77M4RyYXGv2JjoTG2/gw7/43LR6HoSyZ5eW8mM/O8UHCNjvNlJdbWNz a3ktupnd29/YP04VFdB5FiUGOBCFTToxoEl1BDjgKaoQLqewIa3qg88xtjUJoH8h4nIXR8OpC8zxlFI3XTJ9k2wgMixleVywqUAznOFS+m2W464+SdOey/xF2SDFmi2k1/tnsBi3yQyATVuuU6IXZiqpAzAdNUO9IQUjaiA2gZKqkPuhPPH5ja50bp2f1AmZJoz9WfEzH1tZ74nun0KQ71qjcT//NaEfavOzGXYYQg2WJRPxI2BvYsDbvHFTAUE0MoU9zcarMhVZShySxlQnBXX/5L6oW86+Tdu0KmdLOMI0lOyRnJEZcUSYnckiqpEUam5Im8kFfr 0Xq23qz3RWvCWs4ck1+wPr4B3ZyVQw==</latexit>
T si!j
<latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAAC AnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPwKCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ul rfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bN mgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0 MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtd MeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAAC AnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPwKCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ul rfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bN mgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0 MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtd MeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAAC AnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPwKCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ul rfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bN mgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0 MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtd MeY7R/AHxucPnbmW5w==</latexit><latexit sha1_base64="mT9B4aq2RzMgaJYAUrGhXoIkzoY=">AAAC AnicbVC7TsMwFL3hWcorwIRYLFokpirpAmMFC2OR+pKaEDmu05o6D9kOUhVFLPwKCwMIsfIVbPwNTtsBWo5k6eice+V7jp9wJpVlfRsrq2vrG5ul rfL2zu7evnlw2JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3xd+N0HKiSLo5aaJNQN8TBiASNYackzj6tOiNWIYJ618jvpZQw5Kkb3edUzK1bN mgItE3tOKjBH0zO/nEFM0pBGinAsZd+2EuVmWChGOM3LTippgskYD2lf0wiHVLrZNEKOzrQyQEEs9IsUmqq/NzIcSjkJfT1Z3CsXvUL8z+unKrh0 MxYlqaIRmX0UpBzpkEUfaMAEJYpPNMFEMH0rIiMsMFG6tbIuwV6MvEw69Zpt1ezbeqVxNa+jBCdwCudgwwU04Aaa0AYCj/AMr/BmPBkvxrvxMRtd MeY7R/AHxucPnbmW5w==</latexit>
T
⇥
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11
2
<latexit sha1_base64="M4xKtKERoywI8UXroCtJmXW79sk=">AAACC3icbZDLSgMxFIYzXmu9jbp0E9oKrsqkG10W3bis0Bu0pWTSTBuayQzJGaEM3bvxVdy4UMStL+DOtzFtB6mtPwQ+/nMOJ+f3YykMeN63s7G5tb2zm9vL7x8cHh27J6dNEyWa8QaLZKTbPjVcCsUbIEDydqw5DX3JW/74dlZvPXBtRKTqMIl5L6RDJQLBKFir7xZKddwFEXKDyS+QyhKW+m7RK3tz4XUgGRRRplrf/eoOIpaEXAGT1JgO8WLopVSDYJJP893E8JiyMR3yjkVF7aZeOr9lii+sM8BBpO1TgOfu8kRKQ2MmoW87Qwojs1qbmf/VOgkE171UqDgBrthiUZBIDBGeBYMHQnMGcmKBMi3sXzEbUU0Z2PjyNgSyevI6NCtl4pXJfaVYvcniyKFzVECXiKArVEV3qIYaiKFH9Ixe0Zvz5Lw4787HonXDyWbO0B85nz+OMZgs</latexit><latexit sha1_base64="M4xKtKERoywI8UXroCtJmXW79sk=">AAACC3icbZDLSgMxFIYzXmu9jbp0E9oKrsqkG10W3bis0Bu0pWTSTBuayQzJGaEM3bvxVdy4UMStL+DOtzFtB6mtPwQ+/nMOJ+f3YykMeN63s7G5tb2zm9vL7x8cHh27J6dNEyWa8QaLZKTbPjVcCsUbIEDydqw5DX3JW/74dlZvPXBtRKTqMIl5L6RDJQLBKFir7xZKddwFEXKDyS+QyhKW+m7RK3tz4XUgGRRRplrf/eoOIpaEXAGT1JgO8WLopVSDYJJP893E8JiyMR3yjkVF7aZeOr9lii+sM8BBpO1TgOfu8kRKQ2MmoW87Qwojs1qbmf/VOgkE171UqDgBrthiUZBIDBGeBYMHQnMGcmKBMi3sXzEbUU0Z2PjyNgSyevI6NCtl4pXJfaVYvcniyKFzVECXiKArVEV3qIYaiKFH9Ixe0Zvz5Lw4787HonXDyWbO0B85nz+OMZgs</latexit><latexit sha1_base64="M4xKtKERoywI8UXroCtJmXW79sk=">AAACC3icbZDLSgMxFIYzXmu9jbp0E9oKrsqkG10W3bis0Bu0pWTSTBuayQzJGaEM3bvxVdy4UMStL+DOtzFtB6mtPwQ+/nMOJ+f3YykMeN63s7G5tb2zm9vL7x8cHh27J6dNEyWa8QaLZKTbPjVcCsUbIEDydqw5DX3JW/74dlZvPXBtRKTqMIl5L6RDJQLBKFir7xZKddwFEXKDyS+QyhKW+m7RK3tz4XUgGRRRplrf/eoOIpaEXAGT1JgO8WLopVSDYJJP893E8JiyMR3yjkVF7aZeOr9lii+sM8BBpO1TgOfu8kRKQ2MmoW87Qwojs1qbmf/VOgkE171UqDgBrthiUZBIDBGeBYMHQnMGcmKBMi3sXzEbUU0Z2PjyNgSyevI6NCtl4pXJfaVYvcniyKFzVECXiKArVEV3qIYaiKFH9Ixe0Zvz5Lw4787HonXDyWbO0B85nz+OMZgs</latexit><latexit sha1_base64="M4xKtKERoywI8UXroCtJmXW79sk=">AAACC3icbZDLSgMxFIYzXmu9jbp0E9oKrsqkG10W3bis0Bu0pWTSTBuayQzJGaEM3bvxVdy4UMStL+DOtzFtB6mtPwQ+/nMOJ+f3YykMeN63s7G5tb2zm9vL7x8cHh27J6dNEyWa8QaLZKTbPjVcCsUbIEDydqw5DX3JW/74dlZvPXBtRKTqMIl5L6RDJQLBKFir7xZKddwFEXKDyS+QyhKW+m7RK3tz4XUgGRRRplrf/eoOIpaEXAGT1JgO8WLopVSDYJJP893E8JiyMR3yjkVF7aZeOr9lii+sM8BBpO1TgOfu8kRKQ2MmoW87Qwojs1qbmf/VOgkE171UqDgBrthiUZBIDBGeBYMHQnMGcmKBMi3sXzEbUU0Z2PjyNgSyevI6NCtl4pXJfaVYvcniyKFzVECXiKArVEV3qIYaiKFH9Ixe0Zvz5Lw4787HonXDyWbO0B85nz+OMZgs</latexit>
T
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2
<latexit sha1_base64="Mgo6GMXnSThkl6VhIXHwGtQ6fBY=">AAACC3icbZC7SgNBFIbPxluMt1VLmyGJYBV2YqFl0MYyQm6QLGF2MpsMmb0wMyuEJb2Nr2JjoYitL2Dn2zhJVoiJPwx8/OcczpzfiwVX2nG+rdzG5tb2Tn63sLd/cHhkH5+0VJRIypo0EpHseEQxwUPW1FwL1oklI4EnWNsb387q7QcmFY/Chp7EzA3IMOQ+p0Qbq28Xyw3U0zxgCl3+AsbVJSz37ZJTceZC64AzKEGmet/+6g0imgQs1FQQpbrYibWbEqk5FWxa6CWKxYSOyZB1DYbEbHLT+S1TdG6cAfIjaV6o0dxdnkhJoNQk8ExnQPRIrdZm5n+1bqL9azflYZxoFtLFIj8RSEdoFgwacMmoFhMDhEpu/oroiEhCtYmvYELAqyevQ6tawU4F31dLtZssjjycQREuAMMV1OAO6tAECo/wDK/wZj1ZL9a79bFozVnZzCn8kfX5A5FnmC4=</latexit><latexit sha1_base64="Mgo6GMXnSThkl6VhIXHwGtQ6fBY=">AAACC3icbZC7SgNBFIbPxluMt1VLmyGJYBV2YqFl0MYyQm6QLGF2MpsMmb0wMyuEJb2Nr2JjoYitL2Dn2zhJVoiJPwx8/OcczpzfiwVX2nG+rdzG5tb2Tn63sLd/cHhkH5+0VJRIypo0EpHseEQxwUPW1FwL1oklI4EnWNsb387q7QcmFY/Chp7EzA3IMOQ+p0Qbq28Xyw3U0zxgCl3+AsbVJSz37ZJTceZC64AzKEGmet/+6g0imgQs1FQQpbrYibWbEqk5FWxa6CWKxYSOyZB1DYbEbHLT+S1TdG6cAfIjaV6o0dxdnkhJoNQk8ExnQPRIrdZm5n+1bqL9azflYZxoFtLFIj8RSEdoFgwacMmoFhMDhEpu/oroiEhCtYmvYELAqyevQ6tawU4F31dLtZssjjycQREuAMMV1OAO6tAECo/wDK/wZj1ZL9a79bFozVnZzCn8kfX5A5FnmC4=</latexit><latexit sha1_base64="Mgo6GMXnSThkl6VhIXHwGtQ6fBY=">AAACC3icbZC7SgNBFIbPxluMt1VLmyGJYBV2YqFl0MYyQm6QLGF2MpsMmb0wMyuEJb2Nr2JjoYitL2Dn2zhJVoiJPwx8/OcczpzfiwVX2nG+rdzG5tb2Tn63sLd/cHhkH5+0VJRIypo0EpHseEQxwUPW1FwL1oklI4EnWNsb387q7QcmFY/Chp7EzA3IMOQ+p0Qbq28Xyw3U0zxgCl3+AsbVJSz37ZJTceZC64AzKEGmet/+6g0imgQs1FQQpbrYibWbEqk5FWxa6CWKxYSOyZB1DYbEbHLT+S1TdG6cAfIjaV6o0dxdnkhJoNQk8ExnQPRIrdZm5n+1bqL9azflYZxoFtLFIj8RSEdoFgwacMmoFhMDhEpu/oroiEhCtYmvYELAqyevQ6tawU4F31dLtZssjjycQREuAMMV1OAO6tAECo/wDK/wZj1ZL9a79bFozVnZzCn8kfX5A5FnmC4=</latexit><latexit sha1_base64="Mgo6GMXnSThkl6VhIXHwGtQ6fBY=">AAACC3icbZC7SgNBFIbPxluMt1VLmyGJYBV2YqFl0MYyQm6QLGF2MpsMmb0wMyuEJb2Nr2JjoYitL2Dn2zhJVoiJPwx8/OcczpzfiwVX2nG+rdzG5tb2Tn63sLd/cHhkH5+0VJRIypo0EpHseEQxwUPW1FwL1oklI4EnWNsb387q7QcmFY/Chp7EzA3IMOQ+p0Qbq28Xyw3U0zxgCl3+AsbVJSz37ZJTceZC64AzKEGmet/+6g0imgQs1FQQpbrYibWbEqk5FWxa6CWKxYSOyZB1DYbEbHLT+S1TdG6cAfIjaV6o0dxdnkhJoNQk8ExnQPRIrdZm5n+1bqL9azflYZxoFtLFIj8RSEdoFgwacMmoFhMDhEpu/oroiEhCtYmvYELAqyevQ6tawU4F31dLtZssjjycQREuAMMV1OAO6tAECo/wDK/wZj1ZL9a79bFozVnZzCn8kfX5A5FnmC4=</latexit>
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2
<latexit sha1_base64="YZ0awk6l6ftHjAxo5i+Htj4TFz0=">AAACDHicbZDLSgMxFIbP1Futt6pLN8FWcFUm3eiy6MZlhd6gHUomzbShmcyQZIQy9AHc+CpuXCji1gdw59uYtgPW1h8CH/85h5Pz+7Hg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0lirImjUSkOj7RTHDJmoYbwTqxYiT0BWv749tZvf3AlOaRbJhJzLyQDCUPOCXGWv1iqdxAPcNDphHGv1RdwrLtcivuXGgdcAYlyFTvF796g4gmIZOGCqJ1F7ux8VKiDKeCTQu9RLOY0DEZsq5FSewmL50fM0UX1hmgIFL2SYPm7vJESkKtJ6FvO0NiRnq1NjP/q3UTE1x7KZdxYpiki0VBIpCJ0CwZNOCKUSMmFghV3P4V0RFRhBqbX8GGgFdPXodWtYLdCr6vlmo3WRx5OINzuAQMV1CDO6hDEyg8wjO8wpvz5Lw4787HojXnZDOn8EfO5w8Fl5hn</latexit><latexit sha1_base64="YZ0awk6l6ftHjAxo5i+Htj4TFz0=">AAACDHicbZDLSgMxFIbP1Futt6pLN8FWcFUm3eiy6MZlhd6gHUomzbShmcyQZIQy9AHc+CpuXCji1gdw59uYtgPW1h8CH/85h5Pz+7Hg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0lirImjUSkOj7RTHDJmoYbwTqxYiT0BWv749tZvf3AlOaRbJhJzLyQDCUPOCXGWv1iqdxAPcNDphHGv1RdwrLtcivuXGgdcAYlyFTvF796g4gmIZOGCqJ1F7ux8VKiDKeCTQu9RLOY0DEZsq5FSewmL50fM0UX1hmgIFL2SYPm7vJESkKtJ6FvO0NiRnq1NjP/q3UTE1x7KZdxYpiki0VBIpCJ0CwZNOCKUSMmFghV3P4V0RFRhBqbX8GGgFdPXodWtYLdCr6vlmo3WRx5OINzuAQMV1CDO6hDEyg8wjO8wpvz5Lw4787HojXnZDOn8EfO5w8Fl5hn</latexit><latexit sha1_base64="YZ0awk6l6ftHjAxo5i+Htj4TFz0=">AAACDHicbZDLSgMxFIbP1Futt6pLN8FWcFUm3eiy6MZlhd6gHUomzbShmcyQZIQy9AHc+CpuXCji1gdw59uYtgPW1h8CH/85h5Pz+7Hg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0lirImjUSkOj7RTHDJmoYbwTqxYiT0BWv749tZvf3AlOaRbJhJzLyQDCUPOCXGWv1iqdxAPcNDphHGv1RdwrLtcivuXGgdcAYlyFTvF796g4gmIZOGCqJ1F7ux8VKiDKeCTQu9RLOY0DEZsq5FSewmL50fM0UX1hmgIFL2SYPm7vJESkKtJ6FvO0NiRnq1NjP/q3UTE1x7KZdxYpiki0VBIpCJ0CwZNOCKUSMmFghV3P4V0RFRhBqbX8GGgFdPXodWtYLdCr6vlmo3WRx5OINzuAQMV1CDO6hDEyg8wjO8wpvz5Lw4787HojXnZDOn8EfO5w8Fl5hn</latexit><latexit sha1_base64="YZ0awk6l6ftHjAxo5i+Htj4TFz0=">AAACDHicbZDLSgMxFIbP1Futt6pLN8FWcFUm3eiy6MZlhd6gHUomzbShmcyQZIQy9AHc+CpuXCji1gdw59uYtgPW1h8CH/85h5Pz+7Hg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0lirImjUSkOj7RTHDJmoYbwTqxYiT0BWv749tZvf3AlOaRbJhJzLyQDCUPOCXGWv1iqdxAPcNDphHGv1RdwrLtcivuXGgdcAYlyFTvF796g4gmIZOGCqJ1F7ux8VKiDKeCTQu9RLOY0DEZsq5FSewmL50fM0UX1hmgIFL2SYPm7vJESkKtJ6FvO0NiRnq1NjP/q3UTE1x7KZdxYpiki0VBIpCJ0CwZNOCKUSMmFghV3P4V0RFRhBqbX8GGgFdPXodWtYLdCr6vlmo3WRx5OINzuAQMV1CDO6hDEyg8wjO8wpvz5Lw4787HojXnZDOn8EfO5w8Fl5hn</latexit>
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2
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Fig. 5: Architecture of the proposed GTNet model. We encode each modality
using a separate encoder to approximate the feature point of the target view with
Ψi→j . We decode the background and the foreground separately. Note that we
also enforce explicit temporal modeling using the estimated foreground motion.
Lr =
{
0.5(xˆjt ,−xjt )2, if |xˆjt ,−xjt | < 1
|xˆjt ,−xjt | − 0.5, otherwise
(5)
To enforce the perceptual quality over the generated videos we use the temporal
perceptual loss [21]. This loss extends the perceptual loss [15] by penalising the
generated videos on a spatio-temporal feature space using a 3D CNN network φ
(called perceptual network). The temporal perceptual loss is defined as:
Lp =
L∑
k=1
1
Tkwkhkck
∥∥φk(xˆj)− φk(xj)∥∥2 , (6)
where Tk, wk, hk, ck are the temporal dimension, width, height and the num-
ber of channel of at the k-th layer of the perceptual network φ, respectively. In
order to account for high frequency, we use adversarial training [13] and there-
fore the synthesized videos are more realistic. Given our generator Gi→j and a
discriminator D, the conditional adversarial loss is given as:
La = Exi,xj
[
log(D(xi, xj))
]
+ Exi
[
log(1−D(xi, xˆj))
]
. (7)
The total training loss is given by L = Lr + λpLp + λaLa, with λp, λa = 0.01.
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<latexit sha1_base64="SP4CLUCdWCXo/zJy9Jd1Lu0S/JI=">AAAB+HicbVDLTsJAFL3FF+KDqks3E8HEFWnZ4JLIxiUm8kigkukwhQnTaTMzNcGGL3HjQmPc+inu/Bun0IWCJ5nk5Jx7c88cP+ZMacf5tgpb2zu7e 8X90sHh0XHZPjntqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+ftTK/90ilYpG41/OYeiGeCBYwgrWRRna5OgyxnhLM09biwa2O7IpTc5ZAm8TNSQVytEf213AckSSkQhOOlRq4Tqy9FEvNCKeL0jBRNMZkhid0YKjAIVVeugy+QJdGGaMgkuYJjZbq740Uh0rNQ99MZinVupeJ/3mDRAfXXspEnGgqyOpQkHCkI5S1gMZMUqL53BBMJDNZEZliiYk2XZVMCe76lzdJt15znZp7V680b/I6inAOF3AFLjSgCbfQhg4QSOAZXuHNerJerHfrYzVas PKdM/gD6/MH1IuShw==</latexit><latexit sha1_base64="SP4CLUCdWCXo/zJy9Jd1Lu0S/JI=">AAAB+HicbVDLTsJAFL3FF+KDqks3E8HEFWnZ4JLIxiUm8kigkukwhQnTaTMzNcGGL3HjQmPc+inu/Bun0IWCJ5nk5Jx7c88cP+ZMacf5tgpb2zu7e 8X90sHh0XHZPjntqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+ftTK/90ilYpG41/OYeiGeCBYwgrWRRna5OgyxnhLM09biwa2O7IpTc5ZAm8TNSQVytEf213AckSSkQhOOlRq4Tqy9FEvNCKeL0jBRNMZkhid0YKjAIVVeugy+QJdGGaMgkuYJjZbq740Uh0rNQ99MZinVupeJ/3mDRAfXXspEnGgqyOpQkHCkI5S1gMZMUqL53BBMJDNZEZliiYk2XZVMCe76lzdJt15znZp7V680b/I6inAOF3AFLjSgCbfQhg4QSOAZXuHNerJerHfrYzVas PKdM/gD6/MH1IuShw==</latexit><latexit sha1_base64="SP4CLUCdWCXo/zJy9Jd1Lu0S/JI=">AAAB+HicbVDLTsJAFL3FF+KDqks3E8HEFWnZ4JLIxiUm8kigkukwhQnTaTMzNcGGL3HjQmPc+inu/Bun0IWCJ5nk5Jx7c88cP+ZMacf5tgpb2zu7e 8X90sHh0XHZPjntqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+ftTK/90ilYpG41/OYeiGeCBYwgrWRRna5OgyxnhLM09biwa2O7IpTc5ZAm8TNSQVytEf213AckSSkQhOOlRq4Tqy9FEvNCKeL0jBRNMZkhid0YKjAIVVeugy+QJdGGaMgkuYJjZbq740Uh0rNQ99MZinVupeJ/3mDRAfXXspEnGgqyOpQkHCkI5S1gMZMUqL53BBMJDNZEZliiYk2XZVMCe76lzdJt15znZp7V680b/I6inAOF3AFLjSgCbfQhg4QSOAZXuHNerJerHfrYzVas PKdM/gD6/MH1IuShw==</latexit><latexit sha1_base64="SP4CLUCdWCXo/zJy9Jd1Lu0S/JI=">AAAB+HicbVDLTsJAFL3FF+KDqks3E8HEFWnZ4JLIxiUm8kigkukwhQnTaTMzNcGGL3HjQmPc+inu/Bun0IWCJ5nk5Jx7c88cP+ZMacf5tgpb2zu7e 8X90sHh0XHZPjntqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+ftTK/90ilYpG41/OYeiGeCBYwgrWRRna5OgyxnhLM09biwa2O7IpTc5ZAm8TNSQVytEf213AckSSkQhOOlRq4Tqy9FEvNCKeL0jBRNMZkhid0YKjAIVVeugy+QJdGGaMgkuYJjZbq740Uh0rNQ99MZinVupeJ/3mDRAfXXspEnGgqyOpQkHCkI5S1gMZMUqL53BBMJDNZEZliiYk2XZVMCe76lzdJt15znZp7V680b/I6inAOF3AFLjSgCbfQhg4QSOAZXuHNerJerHfrYzVas PKdM/gD6/MH1IuShw==</latexit>
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Fig. 6: Samples frames from the NTU RGB+D dataset. The 3 views are captured
with cameras placed with horizontal angle of: −45◦, 0◦,+45◦.
xi
<latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit>
D✓
<latexit sha1_base64="2r2Ju8+kFcSMWHa8AC+F8uv+l+U=">AAAB/3icbVDLSsNAFJ34rPU VFdy4CbaCq5J0o8uiLlxWsA9oQphMJ+3QySTM3AglZuGvuHGhiFt/w51/46TNQlsPDBzOuZd75gQJZwps+9tYWV1b39isbFW3d3b39s2Dw66KU0loh8Q8lv0AK8qZoB1gwGk/kRRHAae9YHJd+L0H KhWLxT1ME+pFeCRYyAgGLfnmcd2NMIwJ5tlN7mcujCngvO6bNbthz2AtE6ckNVSi7Ztf7jAmaUQFEI6VGjh2Al6GJTDCaV51U0UTTCZ4RAeaChxR5WWz/Ll1ppWhFcZSPwHWTP29keFIqWkU6Mkir Fr0CvE/b5BCeOllTCQpUEHmh8KUWxBbRRnWkElKgE81wUQyndUiYywxAV1ZVZfgLH55mXSbDcduOHfNWuuqrKOCTtApOkcOukAtdIvaqIMIekTP6BW9GU/Gi/FufMxHV4xy5wj9gfH5A/Anlgg=</ latexit><latexit sha1_base64="2r2Ju8+kFcSMWHa8AC+F8uv+l+U=">AAAB/3icbVDLSsNAFJ34rPU VFdy4CbaCq5J0o8uiLlxWsA9oQphMJ+3QySTM3AglZuGvuHGhiFt/w51/46TNQlsPDBzOuZd75gQJZwps+9tYWV1b39isbFW3d3b39s2Dw66KU0loh8Q8lv0AK8qZoB1gwGk/kRRHAae9YHJd+L0H KhWLxT1ME+pFeCRYyAgGLfnmcd2NMIwJ5tlN7mcujCngvO6bNbthz2AtE6ckNVSi7Ztf7jAmaUQFEI6VGjh2Al6GJTDCaV51U0UTTCZ4RAeaChxR5WWz/Ll1ppWhFcZSPwHWTP29keFIqWkU6Mkir Fr0CvE/b5BCeOllTCQpUEHmh8KUWxBbRRnWkElKgE81wUQyndUiYywxAV1ZVZfgLH55mXSbDcduOHfNWuuqrKOCTtApOkcOukAtdIvaqIMIekTP6BW9GU/Gi/FufMxHV4xy5wj9gfH5A/Anlgg=</ latexit><latexit sha1_base64="2r2Ju8+kFcSMWHa8AC+F8uv+l+U=">AAAB/3icbVDLSsNAFJ34rPU VFdy4CbaCq5J0o8uiLlxWsA9oQphMJ+3QySTM3AglZuGvuHGhiFt/w51/46TNQlsPDBzOuZd75gQJZwps+9tYWV1b39isbFW3d3b39s2Dw66KU0loh8Q8lv0AK8qZoB1gwGk/kRRHAae9YHJd+L0H KhWLxT1ME+pFeCRYyAgGLfnmcd2NMIwJ5tlN7mcujCngvO6bNbthz2AtE6ckNVSi7Ztf7jAmaUQFEI6VGjh2Al6GJTDCaV51U0UTTCZ4RAeaChxR5WWz/Ll1ppWhFcZSPwHWTP29keFIqWkU6Mkir Fr0CvE/b5BCeOllTCQpUEHmh8KUWxBbRRnWkElKgE81wUQyndUiYywxAV1ZVZfgLH55mXSbDcduOHfNWuuqrKOCTtApOkcOukAtdIvaqIMIekTP6BW9GU/Gi/FufMxHV4xy5wj9gfH5A/Anlgg=</ latexit><latexit sha1_base64="2r2Ju8+kFcSMWHa8AC+F8uv+l+U=">AAAB/3icbVDLSsNAFJ34rPU VFdy4CbaCq5J0o8uiLlxWsA9oQphMJ+3QySTM3AglZuGvuHGhiFt/w51/46TNQlsPDBzOuZd75gQJZwps+9tYWV1b39isbFW3d3b39s2Dw66KU0loh8Q8lv0AK8qZoB1gwGk/kRRHAae9YHJd+L0H KhWLxT1ME+pFeCRYyAgGLfnmcd2NMIwJ5tlN7mcujCngvO6bNbthz2AtE6ckNVSi7Ztf7jAmaUQFEI6VGjh2Al6GJTDCaV51U0UTTCZ4RAeaChxR5WWz/Ll1ppWhFcZSPwHWTP29keFIqWkU6Mkir Fr0CvE/b5BCeOllTCQpUEHmh8KUWxBbRRnWkElKgE81wUQyndUiYywxAV1ZVZfgLH55mXSbDcduOHfNWuuqrKOCTtApOkcOukAtdIvaqIMIekTP6BW9GU/Gi/FufMxHV4xy5wj9gfH5A/Anlgg=</ latexit>
xˆjb<latexit sha1_base64="7/kNvjC5iAg27YBDAXpNOqDdY5U=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0vHKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGMNkdQ=</latexit><latexit sha1_base64="7/kNvjC5iAg27YBDAXpNOqDdY5U=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0vHKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGMNkdQ=</latexit><latexit sha1_base64="7/kNvjC5iAg27YBDAXpNOqDdY5U=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0vHKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGMNkdQ=</latexit><latexit sha1_base64="7/kNvjC5iAg27YBDAXpNOqDdY5U=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0vHKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGMNkdQ=</latexit>
xˆjf
<latexit sha1_base64="xQSOweB/D4LqMLo61zZfrHsWeG4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0/HKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGkhkdg=</latexit><latexit sha1_base64="xQSOweB/D4LqMLo61zZfrHsWeG4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0/HKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGkhkdg=</latexit><latexit sha1_base64="xQSOweB/D4LqMLo61zZfrHsWeG4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0/HKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGkhkdg=</latexit><latexit sha1_base64="xQSOweB/D4LqMLo61zZfrHsWeG4=">AAAB9HicbVDLTgJBEOzFF+IL9ehlIph4Irtc9Ej04hETeSSwktlhFkZmH870EsmG7/DiQWO8+jHe/ BsH2IOClXRSqepOd5cXS6HRtr+t3Nr6xuZWfruws7u3f1A8PGrqKFGMN1gkI9X2qOZShLyBAiVvx4rTwJO85Y2uZ35rzJUWUXiHk5i7AR2EwheMopHccndIMX2a3j/0/HKvWLIr9hxklTgZKUGGeq/41e1HLAl4iExSrTuOHaObUoWCST4tdBPNY8pGdMA7hoY04NpN50dPyZlR+sSPlKkQyVz9PZHSQOtJ4JnOgOJQL3sz8T+vk6B/6aYijBPkIV ss8hNJMCKzBEhfKM5QTgyhTAlzK2FDqihDk1PBhOAsv7xKmtWKY1ec22qpdpXFkYcTOIVzcOACanADdWgAg0d4hld4s8bWi/VufSxac1Y2cwx/YH3+AGkhkdg=</latexit>
xˆj
<latexit sha1_base64="GmnfGQvCLpB+jMfKpAlnYzJ3Uxg=">AAAB8nicbVA9T 8MwEHXKVylfBUYWixaJqUq6wFjBwlgk+iGloXJcpzV17Mi+IKqoP4OFAYRY+TVs/BvcNgO0POmkp/fudHcvTAQ34LrfTmFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNLdk BgmuGQt4CBYN9GMxKFgnXB8PfM7j0wbruQdTBIWxGQoecQpASv51d6IQPY0vX+o9ssVt+bOgVeJl5MKytHsl796A0XTmEmgghjje24CQUY0cCrYtNRLDUsIHZMh8y2VJ GYmyOYnT/GZVQY4UtqWBDxXf09kJDZmEoe2MyYwMsveTPzP81OILoOMyyQFJuliUZQKDArP/scDrhkFMbGEUM3trZiOiCYUbEolG4K3/PIqaddrnlvzbuuVxlUeRxGdoF N0jjx0gRroBjVRC1Gk0DN6RW8OOC/Ou/OxaC04+cwx+gPn8wfrb5D/</latexit><latexit sha1_base64="GmnfGQvCLpB+jMfKpAlnYzJ3Uxg=">AAAB8nicbVA9T 8MwEHXKVylfBUYWixaJqUq6wFjBwlgk+iGloXJcpzV17Mi+IKqoP4OFAYRY+TVs/BvcNgO0POmkp/fudHcvTAQ34LrfTmFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNLdk BgmuGQt4CBYN9GMxKFgnXB8PfM7j0wbruQdTBIWxGQoecQpASv51d6IQPY0vX+o9ssVt+bOgVeJl5MKytHsl796A0XTmEmgghjje24CQUY0cCrYtNRLDUsIHZMh8y2VJ GYmyOYnT/GZVQY4UtqWBDxXf09kJDZmEoe2MyYwMsveTPzP81OILoOMyyQFJuliUZQKDArP/scDrhkFMbGEUM3trZiOiCYUbEolG4K3/PIqaddrnlvzbuuVxlUeRxGdoF N0jjx0gRroBjVRC1Gk0DN6RW8OOC/Ou/OxaC04+cwx+gPn8wfrb5D/</latexit><latexit sha1_base64="GmnfGQvCLpB+jMfKpAlnYzJ3Uxg=">AAAB8nicbVA9T 8MwEHXKVylfBUYWixaJqUq6wFjBwlgk+iGloXJcpzV17Mi+IKqoP4OFAYRY+TVs/BvcNgO0POmkp/fudHcvTAQ34LrfTmFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNLdk BgmuGQt4CBYN9GMxKFgnXB8PfM7j0wbruQdTBIWxGQoecQpASv51d6IQPY0vX+o9ssVt+bOgVeJl5MKytHsl796A0XTmEmgghjje24CQUY0cCrYtNRLDUsIHZMh8y2VJ GYmyOYnT/GZVQY4UtqWBDxXf09kJDZmEoe2MyYwMsveTPzP81OILoOMyyQFJuliUZQKDArP/scDrhkFMbGEUM3trZiOiCYUbEolG4K3/PIqaddrnlvzbuuVxlUeRxGdoF N0jjx0gRroBjVRC1Gk0DN6RW8OOC/Ou/OxaC04+cwx+gPn8wfrb5D/</latexit><latexit sha1_base64="GmnfGQvCLpB+jMfKpAlnYzJ3Uxg=">AAAB8nicbVA9T 8MwEHXKVylfBUYWixaJqUq6wFjBwlgk+iGloXJcpzV17Mi+IKqoP4OFAYRY+TVs/BvcNgO0POmkp/fudHcvTAQ34LrfTmFtfWNzq7hd2tnd2z8oHx61jUo1ZS2qhNLdk BgmuGQt4CBYN9GMxKFgnXB8PfM7j0wbruQdTBIWxGQoecQpASv51d6IQPY0vX+o9ssVt+bOgVeJl5MKytHsl796A0XTmEmgghjje24CQUY0cCrYtNRLDUsIHZMh8y2VJ GYmyOYnT/GZVQY4UtqWBDxXf09kJDZmEoe2MyYwMsveTPzP81OILoOMyyQFJuliUZQKDArP/scDrhkFMbGEUM3trZiOiCYUbEolG4K3/PIqaddrnlvzbuuVxlUeRxGdoF N0jjx0gRroBjVRC1Gk0DN6RW8OOC/Ou/OxaC04+cwx+gPn8wfrb5D/</latexit>
D✓f
<latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDduKW4Q ==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDduKW4Q ==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDduKW4Q ==</latexit><latexit sha1_base64="15x/vm1RTAzm9LieaVQSKj9BU5I=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+2Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDduKW4Q ==</latexit>
Ex
<latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit>
Ep
<latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit>
pj
<latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit>
xi
<latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit><latexit sha1_base64="o7kcLxWLKBan0XFZPh3B2n7yCFI=">AAAB7HicbVA9 TwJBEJ3zE/ELtbTZCCZW5I5GS6KNJSYekMBJ9pYBNuztXXb3jOTCb7Cx0Bhbf5Cd/8YFrlDwJZO8vDeTmXlhIrg2rvvtrK1vbG5tF3aKu3v7B4elo+OmjlPF0GexiFU7 pBoFl+gbbgS2E4U0CgW2wvHNzG89otI8lvdmkmAQ0aHkA86osZJfeXrglV6p7FbdOcgq8XJShhyNXumr249ZGqE0TFCtO56bmCCjynAmcFrsphoTysZ0iB1LJY1QB9n 82Ck5t0qfDGJlSxoyV39PZDTSehKFtjOiZqSXvZn4n9dJzeAqyLhMUoOSLRYNUkFMTGafkz5XyIyYWEKZ4vZWwkZUUWZsPkUbgrf88ipp1qqeW/XuauX6dR5HAU7hDC7 Ag0uowy00wAcGHJ7hFd4c6bw4787HonXNyWdO4A+czx8XO44x</latexit> Ex
<latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit><latexit sha1_base64="1/1TaeqJucGfnhC7S73ULi2nKT8=">AAAB+HicbVBNS 8NAFHypX7V+NOrRy2IreCpJL3osiuCxgm2FNoTNdtMu3WzC7kasob/EiwdFvPpTvPlv3LQ5aOvAwjDzHm92goQzpR3n2yqtrW9sbpW3Kzu7e/tV++Cwq+JUEtohMY/lf YAV5UzQjmaa0/tEUhwFnPaCyVXu9x6oVCwWd3qaUC/CI8FCRrA2km9X64MI6zHBPLue+Y913645DWcOtErcgtSgQNu3vwbDmKQRFZpwrFTfdRLtZVhqRjidVQapogkmE zyifUMFjqjysnnwGTo1yhCFsTRPaDRXf29kOFJqGgVmMk+plr1c/M/rpzq88DImklRTQRaHwpQjHaO8BTRkkhLNp4ZgIpnJisgYS0y06apiSnCXv7xKus2G6zTc22atdV nUUYZjOIEzcOEcWnADbegAgRSe4RXerCfrxXq3PhajJavYOYI/sD5/AEUTktE=</latexit>
Ep
<latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit><latexit sha1_base64="vzCnBKJ7KvfCPo3kyEReJPGg38k=">AAAB+HicbVDLS sNAFL2pr1ofjbp0M9gKrkrSjS6LIrisYB/QhjCZTtqhk0mYmQg19EvcuFDErZ/izr9x0mahrQcGDufcyz1zgoQzpR3n2yptbG5t75R3K3v7B4dV++i4q+JUEtohMY9lP 8CKciZoRzPNaT+RFEcBp71gepP7vUcqFYvFg54l1IvwWLCQEayN5NvV+jDCekIwz27nflL37ZrTcBZA68QtSA0KtH37aziKSRpRoQnHSg1cJ9FehqVmhNN5ZZgqmmAyx WM6MFTgiCovWwSfo3OjjFAYS/OERgv190aGI6VmUWAm85Rq1cvF/7xBqsMrL2MiSTUVZHkoTDnSMcpbQCMmKdF8ZggmkpmsiEywxESbriqmBHf1y+uk22y4TsO9b9Za10 UdZTiFM7gAFy6hBXfQhg4QSOEZXuHNerJerHfrYzlasoqdE/gD6/MHOOuSyQ==</latexit>
pj
<latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit><latexit sha1_base64="SsxIFk1HfzF+c33lnYclcvsPHss=">AAAB7HicbVA9T wJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4YAIn2Vv2YGVv77I7Z0IIv8HGQmNs/UF2/hsXuELBl0zy8t5MZuaFqRQGXffbKaytb2xuFbdLO7t7+wflw6OWSTLNuM8Smej7k BouheI+CpT8PtWcxqHk7XB0PfPbT1wbkag7HKc8iOlAiUgwilbyq+nDY7VXrrg1dw6ySrycVCBHs1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm8 2On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6DCZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+SVr3muTXvtl5pXOVxFOEETuEcPL iABtxAE3xgIOAZXuHNUc6L8+58LFoLTj5zDH/gfP4ADIiOKg==</latexit>
D✓b
<latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDcMqW3Q ==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDcMqW3Q ==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDcMqW3Q ==</latexit><latexit sha1_base64="RGDDf0mIHNuFUzcwftbCQZ34ixY=">AAACAXicbVBNS8NAEN34Wet X1IvgJdgKnkrSix6LevBYwX5AE8Jmu2mXbjZhdyKUEC/+FS8eFPHqv/Dmv3HT5qCtDwYe780wMy9IOFNg29/Gyura+sZmZau6vbO7t28eHHZVnEpCOyTmsewHWFHOBO0AA077iaQ4CjjtBZPrwu89 UKlYLO5hmlAvwiPBQkYwaMk3j+tuhGFMMM9ucj9zYUwB+0Fe982a3bBnsJaJU5IaKtH2zS93GJM0ogIIx0oNHDsBL8MSGOE0r7qpogkmEzyiA00FjqjystkHuXWmlaEVxlKXAGum/p7IcKTUNAp0Z 3GuWvQK8T9vkEJ46WVMJClQQeaLwpRbEFtFHNaQSUqATzXBRDJ9q0XGWGICOrSqDsFZfHmZdJsNx244d81a66qMo4JO0Ck6Rw66QC10i9qogwh6RM/oFb0ZT8aL8W58zFtXjHLmCP2B8fkDcMqW3Q ==</latexit>
Baseline Context-based
 
i!
j
<latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit>
 
i!
j
<latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit><latexit sha1_base64="SbmiTyKcY2N/tsK3raX17+mrbJc=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LLaCp5L0Uo9FLx4r2A9oQthsN+3azSbsbgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5YcqZ0o7zbZW2tnd298r7lYPDo+MT+/Ssq5JMEtohCU9kP8SKciZoRzPNaT+VFMchp71wcrfwe1MqFUvEo56l1I/xSLCIEayNFNh2zWsrFuQMeTpBT/NaYFedurME2iRuQapQoB3YX94wIVlMhSYcKzVwnVT7OZaaEU7nFS9TNMVkgkd0YKjAMVV+vrx8jq6MMkRRIk0JjZbq74kcx0rN4tB0xliP1bq3EP/zBpmObvyciTTTVJDVoijjyDy5iAENmaRE85khmEhmbkVkjCUm2oRVMSG46y9vkm6j7jp196FRbd0WcZThAi7hGlxoQgvuoQ0dIDCFZ3iFNyu3Xqx362PVWrKKmXP4A+vzB0bpksI=</latexit>
Fig. 7: Model ablation.
Ti!j [n = 500]
<latexit sha1_base64="9Q4GhW1cV9HxI2uVcJBHDVVcgLo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gqiSC6EYounFZoS9IQphMJ+3YySTMTIQSsnXjr7hxoYhb/8Cdf+Ok zUJbDwwczrmXuecECaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBaDAEnCKCddRRUjg0QQFAWM9IPJTeH3H4iQNOYdNU2IF6ERpyHFSGnJN2HDjZAaY8SyTu5nFLoqhve5w+EVPLcsr+GbdatpzQCXiV2SOijR9s0vdxjjNCJcYYakdGwrUV6GhKKYkbzmppIkCE/QiDiachQR6WWzJDk80coQhrHQjys4U39vZCiSchoFerI4Wy56hfif56QqvPQyypNUEY7 nH4UpgzptUQscUkGwYlNNEBZU3wrxGAmElS6vpkuwFyMvk95Z07aa9t1ZvXVd1lEFR+AYnAIbXIAWuAVt0AUYPIJn8ArejCfjxXg3PuajFaPcOQR/YHz+AAZ0mJQ=</latexit><latexit sha1_base64="9Q4GhW1cV9HxI2uVcJBHDVVcgLo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gqiSC6EYounFZoS9IQphMJ+3YySTMTIQSsnXjr7hxoYhb/8Cdf+Ok zUJbDwwczrmXuecECaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBaDAEnCKCddRRUjg0QQFAWM9IPJTeH3H4iQNOYdNU2IF6ERpyHFSGnJN2HDjZAaY8SyTu5nFLoqhve5w+EVPLcsr+GbdatpzQCXiV2SOijR9s0vdxjjNCJcYYakdGwrUV6GhKKYkbzmppIkCE/QiDiachQR6WWzJDk80coQhrHQjys4U39vZCiSchoFerI4Wy56hfif56QqvPQyypNUEY7 nH4UpgzptUQscUkGwYlNNEBZU3wrxGAmElS6vpkuwFyMvk95Z07aa9t1ZvXVd1lEFR+AYnAIbXIAWuAVt0AUYPIJn8ArejCfjxXg3PuajFaPcOQR/YHz+AAZ0mJQ=</latexit><latexit sha1_base64="9Q4GhW1cV9HxI2uVcJBHDVVcgLo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gqiSC6EYounFZoS9IQphMJ+3YySTMTIQSsnXjr7hxoYhb/8Cdf+Ok zUJbDwwczrmXuecECaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBaDAEnCKCddRRUjg0QQFAWM9IPJTeH3H4iQNOYdNU2IF6ERpyHFSGnJN2HDjZAaY8SyTu5nFLoqhve5w+EVPLcsr+GbdatpzQCXiV2SOijR9s0vdxjjNCJcYYakdGwrUV6GhKKYkbzmppIkCE/QiDiachQR6WWzJDk80coQhrHQjys4U39vZCiSchoFerI4Wy56hfif56QqvPQyypNUEY7 nH4UpgzptUQscUkGwYlNNEBZU3wrxGAmElS6vpkuwFyMvk95Z07aa9t1ZvXVd1lEFR+AYnAIbXIAWuAVt0AUYPIJn8ArejCfjxXg3PuajFaPcOQR/YHz+AAZ0mJQ=</latexit><latexit sha1_base64="9Q4GhW1cV9HxI2uVcJBHDVVcgLo=">AAACCXicbVDLSsNAFJ3UV62vqEs3g63gqiSC6EYounFZoS9IQphMJ+3YySTMTIQSsnXjr7hxoYhb/8Cdf+Ok zUJbDwwczrmXuecECaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBaDAEnCKCddRRUjg0QQFAWM9IPJTeH3H4iQNOYdNU2IF6ERpyHFSGnJN2HDjZAaY8SyTu5nFLoqhve5w+EVPLcsr+GbdatpzQCXiV2SOijR9s0vdxjjNCJcYYakdGwrUV6GhKKYkbzmppIkCE/QiDiachQR6WWzJDk80coQhrHQjys4U39vZCiSchoFerI4Wy56hfif56QqvPQyypNUEY7 nH4UpgzptUQscUkGwYlNNEBZU3wrxGAmElS6vpkuwFyMvk95Z07aa9t1ZvXVd1lEFR+AYnAIbXIAWuAVt0AUYPIJn8ArejCfjxXg3PuajFaPcOQR/YHz+AAZ0mJQ=</latexit>
T si!j [n = 50]
<latexit sha1_base64="/p9Wcyow16G4i2hB/I9QCHmbJNw=">AAACCnicbVC7TsMwFHV4lvIKMLIYWiSmKqmEYEGqYGEsUl9SEiLHdVpTx4lsB6mKOrPwKywMIMTKF7DxNzht Bmg5kqWjc+6V7zlBwqhUlvVtLC2vrK6tlzbKm1vbO7vm3n5HxqnApI1jFotegCRhlJO2ooqRXiIIigJGusHoOve7D0RIGvOWGifEi9CA05BipLTkm0dVN0JqiBHLWpM76WcUuiqG9xOHw0t4ZnlV36xYNWsKuEjsglRAgaZvfrn9GKcR4QozJKVjW4nyMiQUxYxMym4qSYLwCA2IoylHEZFeNo0ygSda6cMwFvpxBafq740MRVKOo0BP5nfLeS8X//OcVIUXXkZ5kir C8eyjMGVQh817gX0qCFZsrAnCgupbIR4igbDS7ZV1CfZ85EXSqddsq2bf1iuNq6KOEjgEx+AU2OAcNMANaII2wOARPINX8GY8GS/Gu/ExG10yip0D8AfG5w8um5k/</latexit><latexit sha1_base64="/p9Wcyow16G4i2hB/I9QCHmbJNw=">AAACCnicbVC7TsMwFHV4lvIKMLIYWiSmKqmEYEGqYGEsUl9SEiLHdVpTx4lsB6mKOrPwKywMIMTKF7DxNzht Bmg5kqWjc+6V7zlBwqhUlvVtLC2vrK6tlzbKm1vbO7vm3n5HxqnApI1jFotegCRhlJO2ooqRXiIIigJGusHoOve7D0RIGvOWGifEi9CA05BipLTkm0dVN0JqiBHLWpM76WcUuiqG9xOHw0t4ZnlV36xYNWsKuEjsglRAgaZvfrn9GKcR4QozJKVjW4nyMiQUxYxMym4qSYLwCA2IoylHEZFeNo0ygSda6cMwFvpxBafq740MRVKOo0BP5nfLeS8X//OcVIUXXkZ5kir C8eyjMGVQh817gX0qCFZsrAnCgupbIR4igbDS7ZV1CfZ85EXSqddsq2bf1iuNq6KOEjgEx+AU2OAcNMANaII2wOARPINX8GY8GS/Gu/ExG10yip0D8AfG5w8um5k/</latexit><latexit sha1_base64="/p9Wcyow16G4i2hB/I9QCHmbJNw=">AAACCnicbVC7TsMwFHV4lvIKMLIYWiSmKqmEYEGqYGEsUl9SEiLHdVpTx4lsB6mKOrPwKywMIMTKF7DxNzht Bmg5kqWjc+6V7zlBwqhUlvVtLC2vrK6tlzbKm1vbO7vm3n5HxqnApI1jFotegCRhlJO2ooqRXiIIigJGusHoOve7D0RIGvOWGifEi9CA05BipLTkm0dVN0JqiBHLWpM76WcUuiqG9xOHw0t4ZnlV36xYNWsKuEjsglRAgaZvfrn9GKcR4QozJKVjW4nyMiQUxYxMym4qSYLwCA2IoylHEZFeNo0ygSda6cMwFvpxBafq740MRVKOo0BP5nfLeS8X//OcVIUXXkZ5kir C8eyjMGVQh817gX0qCFZsrAnCgupbIR4igbDS7ZV1CfZ85EXSqddsq2bf1iuNq6KOEjgEx+AU2OAcNMANaII2wOARPINX8GY8GS/Gu/ExG10yip0D8AfG5w8um5k/</latexit><latexit sha1_base64="/p9Wcyow16G4i2hB/I9QCHmbJNw=">AAACCnicbVC7TsMwFHV4lvIKMLIYWiSmKqmEYEGqYGEsUl9SEiLHdVpTx4lsB6mKOrPwKywMIMTKF7DxNzht Bmg5kqWjc+6V7zlBwqhUlvVtLC2vrK6tlzbKm1vbO7vm3n5HxqnApI1jFotegCRhlJO2ooqRXiIIigJGusHoOve7D0RIGvOWGifEi9CA05BipLTkm0dVN0JqiBHLWpM76WcUuiqG9xOHw0t4ZnlV36xYNWsKuEjsglRAgaZvfrn9GKcR4QozJKVjW4nyMiQUxYxMym4qSYLwCA2IoylHEZFeNo0ygSda6cMwFvpxBafq740MRVKOo0BP5nfLeS8X//OcVIUXXkZ5kir C8eyjMGVQh817gX0qCFZsrAnCgupbIR4igbDS7ZV1CfZ85EXSqddsq2bf1iuNq6KOEjgEx+AU2OAcNMANaII2wOARPINX8GY8GS/Gu/ExG10yip0D8AfG5w8um5k/</latexit>
Ti!j [n = 50]
<latexit sha1_base64="4++8K7da7jiLvv4HMJMAvQ8C5DM=">AAACCHicbVDLSsNAFJ3UV62vqEsXDraCq5IURDdC0Y3LCn1BEsJkOmnHTiZhZiKU0KUbf8WNC0Xc+gnu/Bsn bRbaemDgcM69zD0nSBiVyrK+jdLK6tr6RnmzsrW9s7tn7h90ZZwKTDo4ZrHoB0gSRjnpKKoY6SeCoChgpBeMb3K/90CEpDFvq0lCvAgNOQ0pRkpLvnlccyOkRhixrD31MwpdFcP7qcPhFTy3vJpvVq26NQNcJnZBqqBAyze/3EGM04hwhRmS0rGtRHkZEopiRqYVN5UkQXiMhsTRlKOISC+bBZnCU60MYBgL/biCM/X3RoYiKSdRoCfzq+Wil4v/eU6qwksvozxJFeF 4/lGYMqjD5q3AARUEKzbRBGFB9a0Qj5BAWOnuKroEezHyMuk26rZVt+8a1eZ1UUcZHIETcAZscAGa4Ba0QAdg8AiewSt4M56MF+Pd+JiPloxi5xD8gfH5A44MmFo=</latexit><latexit sha1_base64="4++8K7da7jiLvv4HMJMAvQ8C5DM=">AAACCHicbVDLSsNAFJ3UV62vqEsXDraCq5IURDdC0Y3LCn1BEsJkOmnHTiZhZiKU0KUbf8WNC0Xc+gnu/Bsn bRbaemDgcM69zD0nSBiVyrK+jdLK6tr6RnmzsrW9s7tn7h90ZZwKTDo4ZrHoB0gSRjnpKKoY6SeCoChgpBeMb3K/90CEpDFvq0lCvAgNOQ0pRkpLvnlccyOkRhixrD31MwpdFcP7qcPhFTy3vJpvVq26NQNcJnZBqqBAyze/3EGM04hwhRmS0rGtRHkZEopiRqYVN5UkQXiMhsTRlKOISC+bBZnCU60MYBgL/biCM/X3RoYiKSdRoCfzq+Wil4v/eU6qwksvozxJFeF 4/lGYMqjD5q3AARUEKzbRBGFB9a0Qj5BAWOnuKroEezHyMuk26rZVt+8a1eZ1UUcZHIETcAZscAGa4Ba0QAdg8AiewSt4M56MF+Pd+JiPloxi5xD8gfH5A44MmFo=</latexit><latexit sha1_base64="4++8K7da7jiLvv4HMJMAvQ8C5DM=">AAACCHicbVDLSsNAFJ3UV62vqEsXDraCq5IURDdC0Y3LCn1BEsJkOmnHTiZhZiKU0KUbf8WNC0Xc+gnu/Bsn bRbaemDgcM69zD0nSBiVyrK+jdLK6tr6RnmzsrW9s7tn7h90ZZwKTDo4ZrHoB0gSRjnpKKoY6SeCoChgpBeMb3K/90CEpDFvq0lCvAgNOQ0pRkpLvnlccyOkRhixrD31MwpdFcP7qcPhFTy3vJpvVq26NQNcJnZBqqBAyze/3EGM04hwhRmS0rGtRHkZEopiRqYVN5UkQXiMhsTRlKOISC+bBZnCU60MYBgL/biCM/X3RoYiKSdRoCfzq+Wil4v/eU6qwksvozxJFeF 4/lGYMqjD5q3AARUEKzbRBGFB9a0Qj5BAWOnuKroEezHyMuk26rZVt+8a1eZ1UUcZHIETcAZscAGa4Ba0QAdg8AiewSt4M56MF+Pd+JiPloxi5xD8gfH5A44MmFo=</latexit><latexit sha1_base64="4++8K7da7jiLvv4HMJMAvQ8C5DM=">AAACCHicbVDLSsNAFJ3UV62vqEsXDraCq5IURDdC0Y3LCn1BEsJkOmnHTiZhZiKU0KUbf8WNC0Xc+gnu/Bsn bRbaemDgcM69zD0nSBiVyrK+jdLK6tr6RnmzsrW9s7tn7h90ZZwKTDo4ZrHoB0gSRjnpKKoY6SeCoChgpBeMb3K/90CEpDFvq0lCvAgNOQ0pRkpLvnlccyOkRhixrD31MwpdFcP7qcPhFTy3vJpvVq26NQNcJnZBqqBAyze/3EGM04hwhRmS0rGtRHkZEopiRqYVN5UkQXiMhsTRlKOISC+bBZnCU60MYBgL/biCM/X3RoYiKSdRoCfzq+Wil4v/eU6qwksvozxJFeF 4/lGYMqjD5q3AARUEKzbRBGFB9a0Qj5BAWOnuKroEezHyMuk26rZVt+8a1eZ1UUcZHIETcAZscAGa4Ba0QAdg8AiewSt4M56MF+Pd+JiPloxi5xD8gfH5A44MmFo=</latexit>
Ti!j [n = 5]
<latexit sha1_base64="NK2l97ckIT41HjmL5a8UkKxmr44=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUkKohuh6MZlhb4gCWEynbRjJ5MwMxFK6M6Nv+LGhSJu/QV3/o2T NgttPTBwOOde5p4TJIxKZVnfRmlldW19o7xZ2dre2d0z9w+6Mk4FJh0cs1j0AyQJo5x0FFWM9BNBUBQw0gvGN7nfeyBC0pi31SQhXoSGnIYUI6Ul3zyuuRFSI4xY1p76GYWuiuH91OHwCp57Nd+sWnVrBrhM7IJUQYGWb365gxinEeEKMySlY1uJ8jIkFMWMTCtuKkmC8BgNiaMpRxGRXjbLMYWnWhnAMBb6cQVn6u+NDEVSTqJAT+ZHy0UvF//znFSFl15GeZIqwvH 8ozBlUGfNS4EDKghWbKIJwoLqWyEeIYGw0tVVdAn2YuRl0m3Ubatu3zWqzeuijjI4AifgDNjgAjTBLWiBDsDgETyDV/BmPBkvxrvxMR8tGcXOIfgD4/MHFeWYIA==</latexit><latexit sha1_base64="NK2l97ckIT41HjmL5a8UkKxmr44=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUkKohuh6MZlhb4gCWEynbRjJ5MwMxFK6M6Nv+LGhSJu/QV3/o2T NgttPTBwOOde5p4TJIxKZVnfRmlldW19o7xZ2dre2d0z9w+6Mk4FJh0cs1j0AyQJo5x0FFWM9BNBUBQw0gvGN7nfeyBC0pi31SQhXoSGnIYUI6Ul3zyuuRFSI4xY1p76GYWuiuH91OHwCp57Nd+sWnVrBrhM7IJUQYGWb365gxinEeEKMySlY1uJ8jIkFMWMTCtuKkmC8BgNiaMpRxGRXjbLMYWnWhnAMBb6cQVn6u+NDEVSTqJAT+ZHy0UvF//znFSFl15GeZIqwvH 8ozBlUGfNS4EDKghWbKIJwoLqWyEeIYGw0tVVdAn2YuRl0m3Ubatu3zWqzeuijjI4AifgDNjgAjTBLWiBDsDgETyDV/BmPBkvxrvxMR8tGcXOIfgD4/MHFeWYIA==</latexit><latexit sha1_base64="NK2l97ckIT41HjmL5a8UkKxmr44=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUkKohuh6MZlhb4gCWEynbRjJ5MwMxFK6M6Nv+LGhSJu/QV3/o2T NgttPTBwOOde5p4TJIxKZVnfRmlldW19o7xZ2dre2d0z9w+6Mk4FJh0cs1j0AyQJo5x0FFWM9BNBUBQw0gvGN7nfeyBC0pi31SQhXoSGnIYUI6Ul3zyuuRFSI4xY1p76GYWuiuH91OHwCp57Nd+sWnVrBrhM7IJUQYGWb365gxinEeEKMySlY1uJ8jIkFMWMTCtuKkmC8BgNiaMpRxGRXjbLMYWnWhnAMBb6cQVn6u+NDEVSTqJAT+ZHy0UvF//znFSFl15GeZIqwvH 8ozBlUGfNS4EDKghWbKIJwoLqWyEeIYGw0tVVdAn2YuRl0m3Ubatu3zWqzeuijjI4AifgDNjgAjTBLWiBDsDgETyDV/BmPBkvxrvxMR8tGcXOIfgD4/MHFeWYIA==</latexit><latexit sha1_base64="NK2l97ckIT41HjmL5a8UkKxmr44=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUkKohuh6MZlhb4gCWEynbRjJ5MwMxFK6M6Nv+LGhSJu/QV3/o2T NgttPTBwOOde5p4TJIxKZVnfRmlldW19o7xZ2dre2d0z9w+6Mk4FJh0cs1j0AyQJo5x0FFWM9BNBUBQw0gvGN7nfeyBC0pi31SQhXoSGnIYUI6Ul3zyuuRFSI4xY1p76GYWuiuH91OHwCp57Nd+sWnVrBrhM7IJUQYGWb365gxinEeEKMySlY1uJ8jIkFMWMTCtuKkmC8BgNiaMpRxGRXjbLMYWnWhnAMBb6cQVn6u+NDEVSTqJAT+ZHy0UvF//znFSFl15GeZIqwvH 8ozBlUGfNS4EDKghWbKIJwoLqWyEeIYGw0tVVdAn2YuRl0m3Ubatu3zWqzeuijjI4AifgDNjgAjTBLWiBDsDgETyDV/BmPBkvxrvxMR8tGcXOIfgD4/MHFeWYIA==</latexit>
Fig. 8: Texture transfer vs. Symmetric texture
transfer (occluded region: orange pixel).
4 Experiments
This section validates the proposed GTNet. Sec. 4.1 describes the training pro-
tocol. Sec. 4.2 provides the ablation of each component of the proposed pipeline.
Sec. 4.2 compares our method with the state-of-the art VDNet [21].
4.1 Experimental Setup
Dataset. We use the NTU RGB+D [42] dataset because it is the only large-scale
synchronized multi-view action recognition dataset (see Fig. 6). It is composed
of videos captured using three synchronized cameras with two front views and
one side view. The dataset contains 80 views with 40 distinct subjects and 60
actions. Following [21], we use the cross-subject split.
Evaluation metrics. We assess the performance of a method using two cri-
teria: (i) the generated video should quantify the visual (appearance) quality;
(ii) the pose of the individual should be consistent with the action. For the vi-
sual quality, we use Structural Similarity (SSIM), Peak Signal-to-Noise-Ratio
(PSNR) [51] (we also report their masked version [29]) and Fre´chet Video Dis-
tance (FVD) [48]. We use Percentage of Correct Keypoints (PCK) [56] for the
pose evalutation.
Implementation Details. To obtain a temporally consistent 3D mesh we com-
bine OpenPose [37] along with [17]. We used the NVIDIA Tesla V100 16GB RAM
GPU to train our model. We use Adam optimizer [19] with (α1, α2) = (0.5, 0.999)
and a learning rate of 2·10−5.
4.2 Ablation Studies
We provide a detailed evaluation of each component of the proposed pipeline.
Unless otherwise stated, we use a 2D-ResNet6 [59] for the ablation.
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Table 1: Quality of the foreground
estimation. Key. M: mask; S.:
SSIM; P. PSNR; Euc: Euclidean.
Step. Notation. M-S. M-P.
II (Euc.) Ti→j [n = 500] .952 26.85
II Ti→j [n = 500] .952 26.86
II & III T si→j [n = 50] .953 26.92
I & II & III T si→j [n = 50] .954 27.16
Table 2: Baseline ablation. Key. M: mask;
S.: SSIM; P. PSNR; Mod. modality.
Model Mod. S. M-S. P. M-P. FVD
Baseline (Ψ lini→j) Mj2D .534 .957 17.62 26.13 10.81
Baseline (Ψ convi→j)
Mj2D .628 .964 18.39 27.73 7.51Ti→j .680 .969 19.83 29.13 6.79
T si→j .688 .970 19.85 29.12 6.57
GTNet (L1) Ti→j .693 .977 20.26 31.81 6.81
GTNet (Huber) Ti→j .709 .976 20.63 31.70 6.44
Table 3: Sensitivity analysis of
the warping factor with T = 24.
ζ 0 .1 .01 .001
SSIM .624 .635 .623 .612
PSNR 18.35 18.41 18.17 18.19
Table 4: Synthesis performance using differ-
ent model weight using T = 8.
VDNet [21] GTNet
#layers 6 (3D) 6 18 6 6 (3D)
#params 112.74M 34.70M 77.20M 12.35M 99.20M
SSIM .821 .698 .711 .709 .823
M-SSIM .972 N/A N/A .976 .981
Texture Transfer. We show the result of the contribution of each of the step
in the texture transfer:
– Step II (Euclidean): F computed with euclidean pairwise distance.
– Step II: F computed with geodesic pairwise distance.
– Step II + III: Symmetric texture transfer.
– Step I + II + III: Symmetric texture transfer with temporal context.
Results from Tab. 1 show that the symmetric texture transfer helps to better
estimate the foreground with only a kernel size of n = 50 instead of 500 without
the symmetry. Adding the temporal context for the hashmap construction im-
proves further. Fig. 7 shows a challenging case of texture transfer between views
with and without the body symmetry transfer.
Baseline Models. GTNet has a separate decoder for the foreground and the
background. Therefore, we chose a generator with a single decoder as the baseline
(see Fig. 6). GTNet helps to refine the texture transfer. To verify this we consider
three variants of the input to the network namely: Mj2D, Ti→j , and T si→j .
We propose two variants of Ψi→j to assess the feature approximation:
– Linear: Ψlini→j(
i, pij) = Wij .
i+Wjj .pi
j +bj s.t Wij ,Wjj ∈ Rm×m, bj ∈ Rm.
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Table 5: Training curves analysis of GTNet.
Table 6: Models performance
using a pose estimator [37].
Model L2
PCK [56]
0.20 0.05 0.01
VDNet [21] 4.37 99.3 92.4 51.2
Baseline 4.06 99.4 93.6 55.3
GTNet 3.95 99.5 93.0 57.6
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Fig. 9: Sample frames on novel-view synthesis. (left): input view video sequence
xi; (right): synthesized target view xˆj using the proposed GTNet.
– Convolution: Ψconvi→j (
i, pij) = conv3×3(i ⊕ pij).
Results from Tab. 2 suggest that better feature approximation leads to better
view synthesis. A linear mapping cannot approximate well the target feature j .
The convolution is the default feature approximation for GTNet.
Mj2D is the straightforward modality to use for the synthesis using 3D mesh.
Tab. 2 shows that Baseline(Mj2D) perform poorly compared to Baseline(Ti→j).
This suggests that the texture transfer helps the network to refine the foreground.
Having a better estimate (i.e. T si→j) improves further. With the Baseline the
network has to focus on both synthesizing the foreground and background. Using
the context based approach in GTNet helps the model to focus more on the
background synthesis and only refines the foreground. The other conclusion is
the texture T si→j approximates better the foreground.
xˆj
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Fig. 10: Visualisation of the learned residual of T si→j using GTNet.
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Table 7: Comparison between the proposed GTNet and VDNet [21] on NTU
RGB+D. Key. ζ controlling factor (see Sec. 3.3).
Model Modality ↑ SSIM ↑ M-SSIM ↑ PSNR ↑ M-PSNR ↓ FVD
VDNet [21]
sj .749 .964 20.78 28.27 7.35
dj .794 .970 22.47 29.46 6.60
dj + sj .821 .972 23.18 29.70 5.78
GTNet(ζ = 0) Mj2D .703 .976 20.16 30.95 6.34
GTNet(ζ = 0) Ti→j .767 .979 22.03 31.98 5.62
GTNet(ζ = 0) Ti→j + Sj .714 .978 20.44 31.90 6.42
GTNet(ζ = 0) Ti→j + dj .778 .980 22.96 32.04 4.32
GTNet(ζ = .1) Ti→j + Sj + dj .787 .980 22.98 32.25 5.06
GTNet(ζ = .1) T si→j + Sj + dj .823 .981 23.81 32.50 4.96
Hyperparameters. We analyse the model performance while validating the
effect of the loss, warping factor and model weights.
Using a Huber reconstruction loss in GTNet(Huber) improves the quality of
the synthesized videos (see Tab. 2). We investigate this further by plotting the
training loss and the histogram of the gradient at the last convolutional kernel
of the decoder of GTNet (see Fig. 5). For the gradient we noticed a significantly
smaller variance, which we attribute to the non-smoothness of the L1 loss around
the origin. By analysing the output of the generator trained with these two losses,
we observe that the generator trained with L1 loss outputs black artifacts during
the first epochs which may cause mode collapse [9].
From Tab. 3 we note the improvement using the warping introduced in Eq. 4.
This in fact helps the generator to only learn the residual from previous frame
xˆjt−1. We therefore keep ζ = .1 as the default value for the warping function.
We report a good foreground synthesis even with a 2D-ResNet compared to
VDNet. However, the network could not synthesize well the background. This
is because without the temporal context the network will synthesize the back-
ground independently for each time step. With the 3D-ResNet we obtain better
video synthesis compared to VDNet with much less trainable weights.
Comparison. Results from Tab. 7 are reported with 3D-ResNet6. Overall,
GTNet significantly improves over all the metrics compared to VDNet [21]. GT-
Net benefits from the depth dj along with Ti→j . The model GTNet(T si→j +Sj +
dj ; ζ = .1) produces superior quality results compared to the VDNet especially.
Ti→j is derived from the skeleton sj . It is worth noticing that GTNet(Ti→j) is
superior to VDNet(sj) (see Tab. 7). The proposed GTNet produces temporally
consistent videos which is validated by good FVD scores. Tab. 6 reports the PCK
scores of GTNet with the baseline and VDNet. The pose estimator estimates
keypoints that are close to the ground-truth with GTNet.
Fig. 10 shows the ability of GTNet in refining the textures. Fig. 9 shows four
examples of typical synthesis results using GTNet. The synthesized novel-view
videos are sharp and we can clearly distinguish the movement of the subject.
Fig. 11 compares three examples of GTNet and VDNet. We can note that indeed
the motion is clearly distinct with our model. Note also that thanks to T ji→j the
body texture is preserved across the views. In the example of the third row, we
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<latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ="> AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9jb7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3 329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUd qvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZRM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtV by7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQw m8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ="> AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9jb7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3 329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUd qvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZRM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtV by7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQw m8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ="> AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9jb7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3 329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUd qvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZRM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtV by7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQw m8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ="> AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9jb7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3 329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUd qvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZRM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtV by7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQw m8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit>
t = 16
<latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY="> AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi 6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+Ves eRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWh WfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWg AAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY="> AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi 6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+Ves eRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWh WfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWg AAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY="> AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi 6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+Ves eRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWh WfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWg AAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY="> AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi 6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+Ves eRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWh WfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWg AAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit>
xj
<latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc="> AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1 vp7C2vrG5Vdwu7ezu7R+UD49aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc +dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz 8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxKNgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg 8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc="> AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1 vp7C2vrG5Vdwu7ezu7R+UD49aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc +dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz 8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxKNgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg 8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc="> AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1 vp7C2vrG5Vdwu7ezu7R+UD49aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc +dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz 8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxKNgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg 8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit><latexit sha1_base64="AFyP2ariG3/c8E8Mq5+QuU4TiMc="> AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lph4QAIn2Vv2YGV377K7ZyQXfoONhcbY+oPs/DcucIWCL5nk5b2ZzMwLE860cd1 vp7C2vrG5Vdwu7ezu7R+UD49aOk4VoT6Jeaw6IdaUM0l9wwynnURRLEJO2+H4eua3H6nSLJZ3ZpLQQOChZBEj2FjJrz7dP1T75Ypbc +dAq8TLSQVyNPvlr94gJqmg0hCOte56bmKCDCvDCKfTUi/VNMFkjIe0a6nEguogmx87RWdWGaAoVrakQXP190SGhdYTEdpOgc1IL3sz 8T+vm5roMsiYTFJDJVksilKOTIxmn6MBU5QYPrEEE8XsrYiMsMLE2HxKNgRv+eVV0qrXPLfm3dYrjas8jiKcwCmcgwcX0IAbaIIPBBg 8wyu8OdJ5cd6dj0VrwclnjuEPnM8fGMCOMg==</latexit>
GTNet
<latexit sha1_base64="6bwlQXsszJN4983rA5gvCtmHVy4=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhIttDKYcEACF7K 37MGGvb3L7pwJIfwGGwuNsfUH2flvXOAKBV8yyct7M5mZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDv3209cG5GoJk5SHsR0qEQkGEUr+XfNB479csWtuguQdeLlpAI5Gv3yV2+QsCzmCpmkxnQ9N8VgSjUKJvms1MsMTykb0 yHvWqpozE0wXRw7IxdWGZAo0bYUkoX6e2JKY2MmcWg7Y4ojs+rNxf+8bobRdTAVKs2QK7ZcFGWSYELmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfXmdtGpVz616j7VK/SaPowhncA6X4MEV1OEeGuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHcKOObA==</latexit><latexit sha1_base64="6bwlQXsszJN4983rA5gvCtmHVy4=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhIttDKYcEACF7K 37MGGvb3L7pwJIfwGGwuNsfUH2flvXOAKBV8yyct7M5mZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDv3209cG5GoJk5SHsR0qEQkGEUr+XfNB479csWtuguQdeLlpAI5Gv3yV2+QsCzmCpmkxnQ9N8VgSjUKJvms1MsMTykb0 yHvWqpozE0wXRw7IxdWGZAo0bYUkoX6e2JKY2MmcWg7Y4ojs+rNxf+8bobRdTAVKs2QK7ZcFGWSYELmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfXmdtGpVz616j7VK/SaPowhncA6X4MEV1OEeGuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHcKOObA==</latexit><latexit sha1_base64="6bwlQXsszJN4983rA5gvCtmHVy4=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhIttDKYcEACF7K 37MGGvb3L7pwJIfwGGwuNsfUH2flvXOAKBV8yyct7M5mZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDv3209cG5GoJk5SHsR0qEQkGEUr+XfNB479csWtuguQdeLlpAI5Gv3yV2+QsCzmCpmkxnQ9N8VgSjUKJvms1MsMTykb0 yHvWqpozE0wXRw7IxdWGZAo0bYUkoX6e2JKY2MmcWg7Y4ojs+rNxf+8bobRdTAVKs2QK7ZcFGWSYELmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfXmdtGpVz616j7VK/SaPowhncA6X4MEV1OEeGuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHcKOObA==</latexit><latexit sha1_base64="6bwlQXsszJN4983rA5gvCtmHVy4=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc0WhIttDKYcEACF7K 37MGGvb3L7pwJIfwGGwuNsfUH2flvXOAKBV8yyct7M5mZF6ZSGHTdb6ewsbm1vVPcLe3tHxwelY9PWibJNOM+S2SiOyE1XArFfRQoeSfVnMah5O1wfDv3209cG5GoJk5SHsR0qEQkGEUr+XfNB479csWtuguQdeLlpAI5Gv3yV2+QsCzmCpmkxnQ9N8VgSjUKJvms1MsMTykb0 yHvWqpozE0wXRw7IxdWGZAo0bYUkoX6e2JKY2MmcWg7Y4ojs+rNxf+8bobRdTAVKs2QK7ZcFGWSYELmn5OB0JyhnFhCmRb2VsJGVFOGNp+SDcFbfXmdtGpVz616j7VK/SaPowhncA6X4MEV1OEeGuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHcKOObA==</latexit>
t = 8
<latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9j b7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUdqvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZ RM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQwm8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9j b7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUdqvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZ RM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQwm8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9j b7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUdqvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZ RM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQwm8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit><latexit sha1_base64="GiYDzcJwj893u+AgxRRuclsiEmQ=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYiJYhbs0phGCNpYRzAckR9j b7CVL9vaO3TkhHPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmBYkUBl3329nY3Nre2S3sFfcPDo+OSyenbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1KkguSH1yqBUdqvuAmSdeDkpQ47moPTVH8YsjbhCJqkxPc9N0M+oRsEknxX7qeEJZ RM64j1LFY248bPFuTNyaZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDOt+JlSSIldsuShMJcGYzH8nQ6E5Qzm1hDIt7K2EjammDG1CRRuCt/ryOmnXqp5b9R5q5cZtHkcBzuECrsCDa2jAPTShBQwm8Ayv8OYkzovz7nwsWzecfOYM/sD5/AFBa44v</latexit>
t = 16
<latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS 9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+VeseRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ 5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWhWfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWgAAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS 9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+VeseRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ 5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWhWfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWgAAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS 9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+VeseRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ 5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWhWfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWgAAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit><latexit sha1_base64="+z/yOPowpZAtp+gk+9BGM4tf6kY=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtylUBshaGMZwXxAcoS 9zV6yZG/v3J0TQsifsLFQxNa/Y+e/cZNcoYkPBh7vzTAzL0ikMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2casYbLJaxbgfUcCkUb6BAyduJ5jQKJG8Fo9uZ33ri2ohYPeA44X5EB0qEglG0UruM5Jp4F+VeseRW3DnIKvEyUoIM9V7xq9uPWRpxhUxSYzqem6A/oRoFk3xa6KaGJ 5SN6IB3LFU04safzO+dkjOr9EkYa1sKyVz9PTGhkTHjKLCdEcWhWfZm4n9eJ8Xwyp8IlaTIFVssClNJMCaz50lfaM5Qji2hTAt7K2FDqilDG1HBhuAtv7xKmtWK51a8+2qpdpPFkYcTOIVz8OASanAHdWgAAwnP8ApvzqPz4rw7H4vWnJPNHMMfOJ8/rwyOaA==</latexit>
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Fig. 11: Sample frames comparing VDNet and GTNet. We note that GTNet
preserves more the overall body texture with clear movement.
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Fig. 12: Comparison of the estimated human skeleton.
can see that GTNet is able to keep the movement of the hand with the object
interaction (hat). Fig. 12 shows a qualitative example of the pose estimation. The
pose estimator is able to extract keypoints similar to the ones extracted from
the ground-truth. This is because GTNet has better foreground synthesis (.981
M-SSIM, 32.50 M-PSNR) compared to VDNet (.972 M-SSIM, 29.70 M-PSNR).
5 Conclusions
We presented a novel approach to synthesize human actions as they were recorded
from novel views by exploiting the geometric and appearance information ex-
tracted from the real view. Our geometric approach transfers the textures of
Novel-View Human Action Synthesis 15
the visible parts of the human (foreground) from images to the 3D mesh and
re-projects them onto the novel view. Then, we designed a new encoder-decoder
network architecture that learns how to synthesize the occluded parts of the
foreground and that tackles the foreground and background tasks separately to
achieve high synthesis fidelity. We obtain state-of-the-art synthesis results on the
NTU RGB+D dataset.
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